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FOREWORD 



The Air Force in Space, Fiscal Year 1965. is the eighth in a series 
of historical monographs that covers Air Force involvement in space 
activities during the 20 years since 1945. This monograph deals primaril 
with Headquarters USAF relations with the Office of Secretary of Defense, 
the National Space and Aeronautics (NASA), the Joint Chiefs of Staff and 
the concerned joint and air commands in formulating policy and planning 
for the Titan HI, communication satellite, space detection and tracking, 
antisatellite system, and other programs. The Ail 
is also examined in reference to the national space 
supporting role in NASA's wide-ranging activities. 
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I. THE AIR FORCE AND THE NATIONAL SPACE PROGRAM 

The Air Force Role In Space 
(U) The Air Force role in space was circumscribed by a long-standing 
national policy that the National Aeronautics and Space Administration (NASA) 
should be primarily responsible for exploration and peaceful uses of space. 
Nevertheless, the Air Force conducted an impressive space program in 
fiscal year 1965 that involved about SI. 474 billion or 20 percent of the Depart- 
ment of Defense (DOD) research budget. There could be no question, as 
Secretary of Defense Robert S. McNamara told the House Subcommittee on 
Appropriations in March 1965, about the usefulness of the many unmanned 

military space systems in operation, including weather, observation, 

I 
communication,- geodesy, and navigation. 

<U) Frequently, however, as the Secretary also pointed out, the value 
of these military systems and their applications was obscured by the 
uncertainty about the usefulness of military man in space. This was an 
emotionally charged question reminiscent of the davs of Billy Mitchell and 
other early airpower advocates. And while airmen and their supporters 
from the aerospace industry frequently chafed about the restrictions that 
the Office of the Secretary of Defense (OSD) placed on Air Force participa- 
tion in manned space exploration because there was no clearly defined manned 
military space mission, neither could Air Force leaders spell one out with 
certainty. Secretary of the Air Force Eugene M. Zuckert had to admit to 
the same committed,* "Quite frankly, we do not know what map will do in 
space. We believe that just as has always happened in the past. .. man will 
prove there are things he can do which will further our military capability. " 
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(U) Dr. Albert C. Hall, Deputy Director of Defense Research and 
Engineering {DDR&E) for space. ?aw the issue in terms of money. During " 
a 3 March 1965 briefing to industry, he declared that balanced against the 
cost "we have not yet proven that /man's! unique capabilities of judgment and 
discrimination should be exercised in orbit. " Thus, from the standpoint of 
cost and man's usefulness, "should man exert his capabilities directiy or 
remotely? " 

(U) Dr. Hall was not the first DOD official to pose this question. 
Secretary McNamara had studied it for months before deciding on a number 
of steps in December 1963 designed to find some of the answers. At that 
time, he had initiated a series of actions which called for discontinuance of 
Dyna-Soar, expansion of ASSET in its place, and -development of a manned 
orbital laboratory {MOD to define the usefulness of military man in space. 

The Air Force and the National Ranges 
(tf) During the year the Air Force took final implementing actions on 
Secretary McNamara's decision of .16 November 1963 to consolidate most of 
the missile and space test ranges under USAF management. On I July 1964 
the Navy transferred its Naval Missile Facility, Point Arguello, Calif., to 
the Air Force, and it was incorporated into Vandenberg AFB.- In January 1965 
the newly established Air Force Western Test Range (AFWTR) completed final 
preparations for operating the range and, on I February, formally assumed 
management from the Pacific Missile Range. 



* See Gerald T. Cantwell, The Air F orce in Space , Fiscal Year 1964 (S-Gp 4), 
(AFCHO, 1967), p 28 (hereafter referred to as' Cantwell). ASSET is discussed 
below in Chapter VH. The MOL program, for reasons explained in this 
reference, continues to be covered elsewhere. 
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OSD approved a proposal for fiscal 

year 1965 and 1966 funding levels of S3. 3 and S52. 3 million, respectively. 

This permitted the Air Force to expedite the expansion of communications 

down range, since this capability had not been transferred from the Navy. 

Other important changes included establishment of a new communication 

center at Wheeler AFB, Hawaii, and the transfer to NASA of the Canton 

island facilities on 1 May 1965 and of the Kokee Park. Hawaii, tracking 
6 

mm M eanw hiie, in December 1964 OSD approved 325 additional 
civilian spaces to accommodate the consolidation of supply activities at the 
Air Force Eastern Test Range (AFETR). During the year the Air Staff 
and-f>r. Alexander H. Flax, Assistant Secretary of the Air Force for 
Research and Development, looked at AFETR's future with some concern. 
An obvious shift of missile launchings from AFETR to AFWTR was taking 
place as the intercontinental ballistic missies (ICBM's) completed their 
developmental cycles, and this was reflected in a decision on 9 December 

1964 to reduce 1966 RTD&E funds for the range from S205. 6 to $189. 1 

1 
million. 

Organization of the Satellite Control Facility —- . 

■HMH^^t the end of fiscal year 1964, there was still one major 

difficulty in complying with Secretary McNamara's direction to consolidate 

range management. This involved the 6594th Aerospace Test Wing's 

Satellite Control Facility (SCF) at Sunnyvale, Calif, which provided the on- 

orbit support for DOD space programs, j 



QPF On 5 June 1964 Under ^Secretaj-y of the AuftFpMfietBrockway 
McMillan had disapproved an Air Fore? Systems Command (AFSC) proposal 
to place the facility .under the newly created National Range Division, with 
the latter responsible for all management, planning, and operations. 
Dr. McMillan wished to consolidate all support for the Office of Special 
Projects in one organization, preferably AFSC's Space Systems Division (SSD). 
m V^ On 16 June AFSC briefed the Under Secretary on four alternate 
proposals, one of which allowed for alignment of the SCF directly under SSD. 
With some slight adjustment, this concept satisfied Dr.*McMiJl*i's rea.uire- 
ments. Consequently, on 14 August he informed the Air Staff and DDH&E 
that he had decided to strengthen the position of the SCF by combining the 
test wing and"$SD's Deputy for Space Test Operations in one office at SSD 
under a general officer. He also intended that the consolidated unit be 
called the Air Force Satellite. Control Range, but Lt. Gen. James Ferguson, 
Deputy Chief of Staff, Research and Development, and Gen. John P- McConnell, 
Vice Chief of Staff, dissuaded him and the Air Force Satellite Control 
Facility designation stood. 

The National Space Launch Vehicle Review ^' " 



(U) Near the end of fiscal year 1964 the Air Force had -analyzed t 



and future launch vehicle combinations and requirements for the 19S6-71 
period. Completed on 2 July 1964, the Air Force study generally concluded 
that with a few exceptions no financial gain would accrue from either reducing 
the numbers of different launch vehicles in the national inventory or from 

substituting vehicles in existing programs. These conclusions were soon 

10 

validated by a broader national review. 



(U) By this time, in consequence of Mr. McNamara's decision to 
some of the ICBM's from the force, he and NASA Administrator Jame 
Webb had agreed that a joint study of NASA and DOD space boosters 3 
payloads should be conducted by the Launch Vehicle Panel of the . 
and Astronautics Coordinating Board (AACB). On 19 June the panel was 
instructed to study alternatives by which those launch vehicles in existence 
or under development could best and most economically meet existing and 
projected requirements for the 1965-75 period. 

^M As defined by Dr. Harold Brown, DDR&E, and Dr. Robert 
C. Seamans, NASA Associate Administrator, the study was to match three 
optional combinations of boosters against all known requirements. Option I 
was the existing family of boosters less Scout and Saturn V, neither of 
which had much versatility. Option EI excluded Titan HC, and Option En 
included the Titans to the exclusion of all Atlas combinations and Saturn lb. 
For each option the panel considered" annual DOD and NASA requirements, 
production costs, and launch costs, as well as those missions that could not 
be handled because of performance limitations or time availability. The cost 
analysis of the alternatives was extensive and time consuming, and the study 
was not completed until, 30 December 1964. 

(U) The final report, reviewed by the AACB and many Air Staff officials 
and endorsed by both NASA and DOD contained a listing of requirements, the 
launch vehicles to meet them, cost figures, and reliability data. The panel 
concluded that there was no decisive difference in total costs among the three 
vehicle groupings. However, it also believed that another option from which 



* Thus, Option I contained Thor, Thor-Agena, Thor-Delta, Atlas. Atlas-Age 
Atlas -Centaur, Titan II, Titan IIIA, Titan IIIC, and Saturn lb; Option II, 
Thor combinations. Atlas combinations, and Saturn lb; and Option III, Thor 
combinations. Titan H, and the Titan HI combinations. 
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financial savings might be realized was possible by judicious mixing of the 
heavier Titan TR and Saturn vehicles. Nothing would be gained by dis- 
continuing any of the individual families of vehicles, i. e. , Atlas. Titan, or 
Saturn, as set forth in the second and third options. 

(U) The panel observed that the process of choosing ; 
national family of launch vehicles, or a lower cost launch vehicle i 
particular program, could not be treated in isolation; ■ 
constraints which limited the freedom to change vehicle assignments. In 
general, with the probable exception of Titan HI, eacS vehicle had evolved 
in response to a particular need- If mission requirements were fixed, as 
the study assumed, any change of launch vehicle from that initially intended 
by the user would usually increase program costs. Hegulating the character 
and size of the launch vehicle inventory could only be done realistically in 
the context of the booster's relationship to other program factors. The 
interaction among mission definition, payload, design, and launch vehicle 
development was a process extending over periods as long as five years. 
While there could be improvement in the long term, the panel believed that 
these influences severely restricted improvement in the near term. 

(U) In general, as Dr. Flax informed the Senate Committee on 
Aeronautical and Space Sciences, which reviewed the subject" of' national 
launch vehicles in late January 1965, the study had shown that no drastic 
revisions to the national launch vehicle family were required to meet the 
missions projected for the near future and that no drastic revisions could be 
justified purely on economic grounds. He also observed that extensive effort 
by DOD and NASA to improve launch vehicle reliability had paid off, and the 
two agencies expected this trend 1 



V. 
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II. AIR FORCE AND NASA COOPERATION 

(U) During fiscal year 1965, as in each of the years sir 
the civilian space agency, the Air Force was deeply involved 
the conduct of the nation's space affairs. 



Air Force Participation in the Gemini Project 
(U} Gemini was a major part of the U.S. space effort under NASA. 
Its major objective was to determine the performance capability of a two-man 
crew in orbit for periods up to 14 days. Other important objectives included 
orbital rendezvous, docking, maneuver, and controlled reentry. NASA had the 
sole authority and responsibility to conduct Gemini; DOD assisted the space 
agency by providing talent, resources, and facilities. Prior to fiscal year 
1965 one Gemini flight, the unmanned GT-lr had taken place on 8 April 1964. 
(U) The Air Force as DOD agent participated in Gemini in three ways. 
It provided the direct support operations for the space flights during countdown, 
liftoff, flight, reentry, and recovery; it pursued some of its own man-in-space 
goals through on-board experiments; and it converted the Titan II ICBM into a 
man-rated space booster. 

Gemini Support Operations 

(0) On S September 1964 the Secretary of Defense revised earlier 
arrangements and designated the commander of the newly created National 
Range Division as the Department of Defense Manager for Manned Space Flight 
Support Operations. Previously the commander of the Atlantic Missile Range 
had held this position.' The DOD manager, Lt. Gen. Leighton I. Davis, named 

the commander of the Air Force Eastern Test Hange, Maj. Gen. Vincent G. 

1 
Huston, as his deputy for Gemini support operations. 
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(U) The DOD manager's overall support role included four major 
missions: launch, network, recovery, an£ bioastronautics. Under the 
first, he prepared, checked out, and launched :he Gemini vehicle and the 
Atlas-Agena rendezvous vehicle so that they could be inserted into the 
proper orbits and, arranged for acquisition of data to determine vehicle 
performance. He also provided a network for communication with and 
observation of the performance of the spacecraft and its occupants and 
recovered the spacecraft and its crew upon their return from orbit. 
Finally, he provided NASA with medical people, equipment, and facilities 

required during preflight preparation, inflight monitoring, recovery, and 

2 

postflight debriefing and evaluation. 

(U) In carrying out his responsibilities, the DOD manager exercised 
operational control, beginning at T minus 24 hours, of those DOD forces, 
assets, and facilities committed to support Gemini. The composition of 
his force included people and -resources from most major air and unified 
commands. 

(U) During fiscal year 1965, there were one unmanned and two manned 

Gemini flights. An indication of the extent of DOD support can be gained 

3 
from the recovery force deployed as depicted below. 

POP R ec overy Support of Gemini Operations.' T n F Y 65 



GT-2 19 Jan 19 Jan 35 Unmanned :18 6,562 

GT-3 23 Mar 23 Mar 65 Grissom 4:52 10,185 
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(U) The Webb-McNamara agreement of January 1963 on manned space 
programs had stipulated, among other things, that the .Air Force could 
conduct a series of experiments on NASA's Gemini flights. By the end of 
fiscal year 1965, the final DOD Gemini Experiments Program consisted of 
12 Air Force and 3 Navy experiments, and NASA had scheduled then as 
follows: 



Number Title 

D-l Visual Definition of Objects m Space 

D-2 Target Inspection Modes 

D-3 Mass Determination 

D-4 Passive Infrared 

D-5 Autonomous Navigation 

D-6 Visual Definition of Terrestrial 

Features 

D-7 Observation of Launches 

D-8 Radiation Measurements 

D-9 Autonomous Navigation 

D-10 Autonomous Navigation 

D-12 Astronaut Maneuvering: Unit 

D-16 Astronaut Extravehicular Unit 

N-UD-13) Astronaut Visibility 

N-3(D-14) UHF, VHF Polarization Measurement 

N-KKD-15) Low-light Level Television 



Mission ? Pate 

GT-5&6 9 Aug, 25 Oct 65 

GT-6 25 Oct 65 

GT-5 9 Aug 65 

GT-7&IQ I0-Tun66. 29Jul66 

GT-5 9 Aug 65 



9Aug65, 10Jun66 
3Jun65, 2SOct65 
3Jun65, !0Jua66 
29Jul66, 2DecS6 
27May66, ?DecS6 
24Mar66, 2Dec6S 
9Aug65, 10Jun66 
24'Mar36, 27May66 
24Mar66, 2Dec 66 



GT-5&7 

GT-4&6 

GT-4&7 

GT-10&I2 

GT-9&12 

GT-8&I2 

GT-5&7 

GT-8&9 

GT-8&I2 



(G) The first DOD Gemini experiments were flown on the G' 
of 3-7 June. These were D-8, Radiation Measurements^and D-9, Simple 
Navigation, and both were successful. The D-8 experiments measured the 
specific dose and the dose rate of radiation inside t£e spacecraft. The 
resultant data indicated that existing computer codes for radiation prediotic 
inside the spacecraft were inaccurate. Updating them with D-8 informatioi 
was expected to result in more accurate predictions. Based on these 
findings, instrumentation for analysis of ionizing power, penetrating power, 

and dose variation with time and spacecraft location was also developed, 

5 
flight tested, and made available for future spacecraft applications. 

r 
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(U) The D-9 navigation experiment proved that use of a US AF -developed 
sextant in an autonomous navigation system was feasible. The accuracy of 
the spacecraft position as computed from sextant data was approximately the 
=ame as that obtained from ground tracking data. The test also demonstrated 
that the sextant had a promising capability for making angular measurements 
associated with spacecraft rendezvous. 

Gemini Launch Vehicle Development 

UP The development plan of 7 -August 1963 had described three 
general areas of Air Force funded development and testing necessary to 
adapt the Titan II ICBM as the Gemini Launch Vehicle (GLV). These were 
longitudinal oscillation, second-stage combustion stability, and general 
engine performance. Solution of the longitudinal oscillation problem had 

been demonstrated to the satisfaction of NASA and the Air Force during 

6 
the launch of GT-1 on S April 1964. 

<U) On 8 April 1964 Secretary McMillan had approved plans for the 

Gemini Stability Improvement Program {GEMSIPJ-and .later there were some 

minor changes to it. By the fall of 1964, AFSC had indicated that it would. 

probably reduce the scope of the Augmented Engine Improvement Rrogram 

(AEIP). On the basis of these changes, the Air Staff early in December 

7 
asked the AFSC for a new technical development plan. 

^HftFSC submitted the plan on 15 December, updating and 

consolidating schedules, costs, and program details of the several GLV 

development efforts. Thus, it incorporated the plans for the completed 

longitudinal oscillation, A12IP, and GEMSIP, superseding all other 

planning documents in those areas. Some of this work, of course, had 

already begun on the basis of individual approvals. 
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(U) Progress on the combustion stability and engine performance 
problems was good during the final half of 1965. Thrust chamber testing 
was accomplished between 28 February and 21 April 1965, and engine 
demonstration testing between 12 March and 22 May 1965. These consisted 
of 40 tests with the AEIP engines and sis with development engines to 
verify stability under conditions of severe shock. Final selection of the 
ultimate technical solution to the problem was made on 15 February 1965. 
In April 1965 the decision was made to incorporate the solution — a new 
injector — into the Titan boosters for the last five Gemini flights." 

(TJ) By L0 March 1965, sufficient confidence existed in the engine 
improvement that the Air Force concluded it was unnecessary to flight test 
the engine changes resulting from the AEIP. Instead, single flight tests 
of the combined AEIP and GEMSEP products would be made on Titan m 
R&D vehicles early in fiscal year 1966. As a consequence of this decision, 
the GLV program was estimated to cost $26,485 million— SU. 13 million 
for AEIP, S3. 3 million for the oscillation problem, $11. 3 million for 
GEMSIP, and $.755 million for Titan m flight tests. 10 

Air Force-NASA Personnel Agreements 
(XS) Under the terms of the NASA-DOD agreement of 13 April 1959, 
the Air Force had continually loaned a sizable number of people to NASA. 
On 1 April 1964, Dr. Hugh L. Dryden, the NASA deputy administrator, 
sought an additional 55, causing Secretary Zuckert to re-examine the 
subject. At that time, there were approximately 65 Air Force officers on 
duty with NASA plus, a number of AFHOTC officers assigned there to complete 
their service obligations. To that time, 34 officers had completed tours with 
HASA, of whom 18 were reassigned within the Air Force, 10 retired, and 6 
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resigned. Eight of the 16 who retired or resigned went to work for NASA 

as civilians. In addition, about 50 percent of the 45 AFROTC officers who 

had con-pleted their service commitment with NASA also now worked there 

— 11 

in a civilian capacity. 

(U) On 5 May Mr. Zuckert invited NASA to participate in the review 

and emphasized some points he felt ought to form the rationale for future 

assignments. As a paramount consideration, these Air Force officers 

comprised a valuable and limited national resource. They could not be 

"spared" in the normal sense but must be shared with NASA in the national 

interest. -Their temporary loss had to be balanced by the assistance they 

gave NASA and the value of this experience once they returned to the Air 

Force. Since only a limited number could be assigned to NASA, Mr. 

Zuckert thought that they should be placed in key and middle management 

positions, where they could contribute to_ the NASA mission while stimulating 

their own professional growth. Accordingly, the Air Force should assign 

experienced officers of exceptional ability who had a number~oT v years 

remaining on their service careers and had indicated an intent to return to 

the Air Force. 

. (U) Mr. Zuckert felt that the first step in the review was to establish 

criteria to determine if an Air Force officer should fill a particular NASA 

position- Then, all these positions should be screened against these criteria. 

Thereafter, the Air Force would plan to fill each approved position on a 

continuing basis. The criteria would also apply to future positions that NASA 

might establish. The secretary also proposed that the review group consider 

assignment of NASA personnel to Air Force space programs, as a way of 

insuring that the Air Force benefitted from NASA's rising level of experience.' 
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(U) Dr. Dryden agreed with the proposal but requested that the revie 
group give priority to the 55 pending positions. These were marked for 

the Gemini and .Apollo programs at Washington, Houston, Huntsville, and 

13 
Cape Kennedy. 

(U) The review group, co-chaired by Maj. Gen. Samuel C. Phillips, 

NASA designee, and Col. Lee V. Gossick, a general officer i 

for the first time on 15 May 1964 and quickly identified 12 key i 

the NASA reouest to be immediately filled. The group withheld action on the 

14* 
others until the desired criteria were developed for evaluation of all positions 

(U) The review group completed its work early in August. Secretary 
Zuckert accepted its report and, on 15 September 1964, signed the accompany- 
ing memorandum of understanding, already approved by Dr. Dryden on 17 August, 
which supplemented the basic DOD-NASA agreement and set forth the criteria 
for validating NASA and Air Force positions to be filled by each other. Under 
the agreement, NASA would request Air Force officers only for those positions 
requiring the education, experience, or skills especially developed by the Air 
Force in the fields of technical program management, engineering, and physical 
or life sciences. Any exception would have to be specifically justified. NASA 
also agreed to make reasonable effort to fill these positions initially through 
Civil Service channels. Specific name requests were restricted to colonels and 
generals only. Also discontinued as a general policy was the assignment of 
AFROTC officers to NASA. 15 



J Air Force accepted the group's decision and quickly assigned officers 
12 positions. Eventually, 42 of the 55 positions listed by Dr. Dryden 
ie criteria and vrere filled. 
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(U) In January 1965 there were, exclusive of AFROTC officers 

completing their tours, 120 USAF officers assigned to NASA, the majority 

working with manned space programs: 

MG BG Col LC Maj Capt Lt Total 

Manned Space Flight 1 1 7 15 37 21 7 89 

Space Science Applications 11 2 4 

Advanced Research &*Tech 4 1 1 20 26 

Others (Wash., D.C.) I 1 

Total 1 1 8 20 39 22 29 120 

"^ 

Shortly after the end of the fiscal year, this total more than doubled when 

Secretary Zuckert on 16 July 1965 approved NASA's request of May for an 

additional 128 officers. These were obtained from Atlas and Titan ICBM 

16 
units being phased out of the operational inventory. 

Establishment of NASA Delta Operations at Vandenberg AFB 
(EF) At the end of fiscal year 1964, NASA was attempting to arrange a 
Delta launch capability for itself at Vandenberg AFB, Calif., because Delta 
could not handle all of its foreseen missions from Cape Kennedy. NASA's 
proposal of 10 June 1964 called for sole use of the pad as well as launching 
responsibility for any military satellites employing the Delta. Both aspects 
of the proposal, particularly the latter, disturbed Air Force officials who 
felt strongly that these were infringements upon their province of authority. 
Since the negotiations were incomplete at th° time, Secretary Flax had asked 

DDR&E to allow the Air Force to comment before any formal DOD-NASA 

17 
arrangements were concluded. 



Delta was a Thor-boosted three-stage vehicle used by NASA to launch 
ros, Echo, Explorer, and other satellites. It was also under consideration 
r certain military payloads. 
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(U) Although Dr. Brown gave the Air Force the opportunity to comment 
on a proposed agreement, its objections were generally ignored, and the 
memorandum of agreement signed by Dr. Seamans on 14 December and Dr. 

Eugene G. Fubini, Deputy DDR&E, on the 28th, for the most part gave NASA 

18 

what it had sought at Vandenberg. 

<U) NASA would develop an improved Delta for use on both the AFETR 
and AFWTR. When the Delta demonstrated reliable performance on the 
western range, DOD would phase out Thor-Ablestsr operations and substitute 
Delta for military payloads within its capabilities. The Air Force would 
procure the Thor first stage and chair the joint configuration control board. 
NASA would procure the Delta upper stage and chair the joint configuration 

control board for it. NASA would adapt the Delta vehicle to satisfy all 

19 
requirements and integrate the payload with the launch vehicle. 

(U) Each agency would be responsible for direction of its own mission 

operations. Launch pad and blockhouse 75-1-1 would be used for Delta 

launches on a shared basis and be scheduled through the Joint Standard 

Utilization Committee. To minimize interference with Delta launchings, the 

Air Force would attempt to schedule its Thor-Agena launches from other 

facilities. DOD and NASA would share the cost of establishing the Delta 

capability at Vandenberg AFB, based on the estimated usage of the vehicle 

by each agency. The existing Thor-Ablestar installation would .be adapted 

for use by Delta. In the interest of economy, the Air Force would contract 

for all Thor booster services, NASA for Delta stage services, and each 

agency would reimburse the other for the contractor -supplied services that 

(U) NASA would exercise launch vehicle control over all Delta launches 
from Vandenberg, including technical responsibility for and supervision of the 
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contractor in assembly, checkout, and launch of the vehicle. DOD reserved 
the right to renegotiate the matter of launch vehicle control for military 
missions when security considerations or a planned increase in DOD use 
appeared to make the change desirable. The Goddard Space Flight Center 
and SSD were designated to prepare detailed plans and procedures. SSD 
became obdurate on certain points, however, and the negotiations made no 

progress until June when General Ferguson rather firmly directed AFSC to 

20 
settle the matter, 

DOD Reimbursement Policy on Air Force Support to NASA 
(U) OSD policy on support of NASA had been spelled out by DOD 
Directive 5030.18, 24 February 1962. It had authorized defense agencies 
to make resources available to NASA so the nation's total assets could be 
efficiently employed to achieve common civilian and military space objectives. 
The directive made the Air Force responsible to furnish the bulk of DOD 
support. Its experience in "supporting Project Mercury, plus the realization 
that NASA would become increasingly active on both the Air Force Eastern 
Test Range and the Air Force Western Test Range, led the Air Force on 
24 December 1963 to revise the rationale of its support of the space agency. 
The Chief of Staff indicated to AFSC and other affected commands^ that, 

contrary to the 1962 OSD directive, their support for NASA should be on a 

21 
reimbursable basis whenever possible. 

(V) During 1964 AFSC conducted a sweeping internal review of its 

procedures and by mid-March 1965 there was more agreement within the 

Defense Department on reimbursement. Therefore, on 15 March, Gen. Bernard 

A. Schriever, AFSC Commander, informed Dr. Seamans that AFSC intended 

to provide its support services to NASA on a generally reimbursable basis. 
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He explained that his subordinate commanders had been i 

examine their support relationships and point 3d out that 1 

now distinguishing between range and base support : 

(U) Dr. Seamans designated a representative to work with AFSC in 

developing data from which specific reimbursable support might be determined. 

An initial meeting on 28 April 1965 was devoted to the broad aspects of the 

subject. AFSC indicated that it was not pressing for across-the-board 

prorata cost sharing, but rather agreement on such specific items as direct 

labor, travel, flying hours of aircraft in support, film exposed for NASA, 

23 
and range costs which were sizable and due solely to NASA. . 

(U) On 21 May AFSC provided NASA with a draft statement of "reim- 
bursement principles" for support agreements. It stipulated that fully 
detailed reimbursement clauses would be incorporated into USAF-NASA 
agreements, explicitly covering unique costs and other, support expenses 
identifiable and measurable in terms of quantities of service provided. The 
principles then listed approximately 20 specific support functions to be 
included in all agreements. 

(U) After these principle's had been discussed in detail at a second 
meeting, on 24 May, the NASA representative indicated a desire to have 
the paper reviewed in his headquarters. On 11 June several NASA officials 
discussed specific points with the AFSC spokesman and, although difficulties 
would later arise, at that point his list seemed acceptable to NASA. 
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NASA Support Agreement at Vandenberg AFB 

(U) Before it could establish satisfactory support arrangements with 
NASA at Vandenberg AFB, the Air Force had to first resolve an in-house 
jurisdictional dispute. Vandenberg AFB was a Strategic Air Command (SAC) 
base. AFSC, through the AFWTR and other units, was both a major base 
tenanttasji the range operator, and SAC was at once host to the range and 
one of its largest users. This complicated the problem of servicing NASA 
on the base. As a range user, NASA would normally deal with AFSC as 
range operator, but as a tenant on the base it would look to SAC as base 
operator for support, and it resented dealing with two Air Force contacts at 
the same location. ~ 

(U) In a proposed agreement of 20 October 1964, SAC had offered 
NASA base support generally on a non-reimbursable basis. This, while in 
keeping with the intent of the- OSD directive, generally conflicted with the 
Chief of Staff's guidance of December 19S3 and contradicted AFSC's attempts 
to obtain reimbursement for these services. SAC thinking was that if 
presented with the ultimatum that it must pay for this support, NASA might 
decline it and establish its own base support function. Resolution of the 
dispute fell to the Air Staff. 

(U) Headquarters USAF on 18 February 1965 promulgated policy guide- 
lines. Maj. Gen. William K. Martin, Assistant Vice Chief of Staff, 
announced that the Air Force would obtain reimbursement on all identifiable 
NASA requirements for base support. AFWTR would negotiate a basic 
agreement for support of NASA range user requirements that would also 
include a host-tenant (SAC-NASA) annex for reimbursable base support. 
General Martin directed AFSC and SAC to draft jointly the basic agreement 

and annex and obtain Air Staff coordination before initiating negotiations 

2S 

with NASA. 
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(U) In the process of preparing its policy for Vandenberg AFB, the 
Air Force learned that it had made some progress in reversing the OSD 
view of supporting NASA on a non- reimbursable basis. In late January, 
when the Air Staff coordinated the Vandenberg guidance. Col. C.J. Kronauer, 
DDR&E assistant director for ranges and space ground support, found no 
objections to it. He stated that a DOD review of national range policy was 
under way and would likely incorporate the USAF views on reimbursement. 



„_~ The Air Force in Project Apollo 

(U) Even though the Gemini project was just getting into full swing in 
4, NASA was already busily engaged in the next phase of its moon 

2 Apollo project. 4yst as in Mercury and Gemini, the Air Force 
would play a significant supporting role and participate in the experimental 
phases of Apollo. 

Support Requir ements 

CU) During the latter part of fiscal year 1964 the precedent of a range 

tracking ship agreement and continued Congressional interest in consolidation 

of resources had led NASA to seek DOD assistance in providing instrumented 

aircraft to support the injection, phase of its Apollo operations. A National 

Range Division study completed an 28 May 1964 defined a need for 12 C-135 

type aircraft to allow telemetry recording and voice communication with the 

Apollo lunar vehicle for 10 minutes after a launching. AFSC could make eight 

30 
aircraft available, while the other four could come from KC-135 production. 

(U) In the early part of the new fiscal year, the need date for the first 

two modified aircraft was advanced from -1 January 1967 to 1 July 1966. After 

study within DDR&E and consultation betweer. it and NASA, the space agency 

transferred $600,000 to AFSC's Electronic Systems Division (ESD) to initiate 
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the work. OSD approved- the preliminary technical development plan soon 
afterward, and the definition phase got under way on 23 April 1965. The 
tim2 schedule was becoming critical if the first aircraft were to be available 
in July 1966 to support the unmanned Apollo flights. Funding was pre- 
dominantly a NASA responsibility, with the Air Force paying only for equip- 
ment needed beyond the Apollo requirements. However, financing agreements 

31 
had not been worked out at the end of the fiscal year. 

(XT) Also, about the middle of the fiscal year, DOD agencies began to _ 

get their first real inkling of the scope of the Apollo recovery requirements. 

On 11 January 1965 General Huston circulated a copy of the NASA Manned 

Spacecraft Center's "Preliminary Recovery Requirements for Project Apollo. " 

DOD Participation in Apollo Experiments 

(U) It first appeared that NASA's invitation to the Air Force in May 1964 

to participate with on-boarb! ■experiments Ln'ApoUo would serve no purpose 

because there was insufficient time to prepare for the early flights — 204 and 

205--tomeet NASA deadlines.-for" experiment data, and the later flights--208 

and beyond — were not sufficiently firm. Late in October 1964, however, Air 

Force interest in the early flights revived as SSD's Houston Field Office 

identified three possible experiments which seemed feasible for installation 

on'Apollo 204 and 205. Two of these. Autonomous Navigation and Radiation 

Measurements, were continuations of Gemini experiments, while the third, a 

meteorological experiment, was procedural in nature and involved no equipment. 

The hardware and funds were avilable within AFSC, and NASA had informally 

indicated they could be accommodated. On 20 November 1964 AFSC formally 

recommended their approval by Headquarters USAF and the Manned Space 

Flight Experiments Board, but the Air Staff held up action pending receipt of 

33 
additional justification. 
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(U) After the .Directorate of Science and Technology identified funds 
and laboratory support, on 18 March Dr. Brown approved inclusion of the 
three experiments on the Apollo 204 and 205 flights. 

(U) In the meantime, on 8 March AFSC had proposed a fourth 
experiment, Solid Electrolite Carbon Dioxide System, for the two early 
flights. AFSC's Aerospace Medical Division was prepared to fund the 
work as part of its bioastronautics research. Dr. Brown approved a month 
later and on 15 April the Air Staff authorized AFSC to proceed. 3 

DQD-NASA Agreement on Collocated Tracking Facilities 
(U) A DOD-NASA agreement in January 1963 outlined the managerial 
and operating rationale for the facilities in the Cape Kennedy-Merritt Island 
complex. In the period between that agreement and fiscal year 1965, 
General Davis and Edward C. Buckley, director of NASA's Office of Track- 
ing and Data Acquisition, vainly sought a. management and operating 

agreement for the downrange tracking stations where NASA and DOD 

~~ 36 

facilities were collocated. 

(U) unable to break the stalemate, the Air Force on 19 Nove her 1964 
appealed to DDR&E to intercede and reopen negotiations at the DOB-NASA 
level. After additional discussion at all levels. Dr. Brown informed Under 
Secretary McMillan on 16 April that DDR&E had agreed to transfer manage- 
ment of the Kokee Park, Hawaii, tracking station, for which NASA had long 
expressed a special interest. He also noted that DOD and NASA would 
jointly study network station activities at Antigua and Ascension Island under 
single management of DOD, under separate management, and under other 
possible alternatives. Finally, the basic agreement prepared by Mr. Buckley 
and General Davis on management of the joint interest network <. 
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modified slightly and adopted by Drs. Brown and Seamans, Dr. Brown 
directed the Air Force to prepare a transfer plan for Kokee Park, effective 
1 May 1965, and review the basic agreement by 23 April. Under Secretary 
McMillan signified Air Force acceptance on 26 April. 

(U) Ih'consequencs of these actions, on 18 May 1965 Drs. Seamans and 
Brown concluded a formal agreement on the collocated land-based tracking, 
data acquisition, and communication facilities. Several fundamental policies 
underlay the agreement. Responsibility for development, procurement, 
installation,— and checkout of mission-oriented facilities directly associated 
with the launching and inflight control oi either agency's missiles, launch 
vehicles, or spacecraft would rest with that agency. DOD would have the 
same responsibility for general purpose facilities of the national ranges 
in support of the launch programs of both agencies. In planning support 
for new programs, both agencies were to. consider fully the use of existing 
facilities. Likewise, major modifications or additions to its facilities by 

either agency must be coordinated with the other to avoid duplication and " 

38 
insure that requirements of both agencies were properly considered. 

CtJ) The agreement called for the major user at collocated facilities 

to assume single management of base support. It would also assume 

management of certain common-use technical equipment and services in 

support of the instrumentation facilities of both agencies. As a result, 

DOD became the base support manager at Grand Bahama, Grand Turk. 

Antigua, Ascension Island, and Vandenberg AFB, and NASA at Kokee Park 

and Bermuda. As probably the major compromise of the negotiations, the 

respective support base managers also took on "the responsibility to 

operate and maintain collocated instrumentation facilities, although the 

agreement provided for a joint study of exceptions. 
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(U) Operational control of tracking, data acquisition, and communica- 
tion networks used in making mission decisions would not be shared. 

Consolidation of Supply Management in the Cape Kennedy Area 

(U) On 16 March 1964, as the result of its investigation into Atlantic 
Missile Range operations, the General Accounting Office (GAO) recommenced 
single management over common item supply support at NASA's Merritt 
Island Launch Area and USAF's Cape Kennedy station. Officials had already 
begun- to discuss the matter in September ISS3 as the drift of GAO's findings . 
became evident. 3y May 1964 a broad agreement had beaz reached, and os 
the 14th. of that month Robert H. Charles, Assistant Secretary of the 
Air Force for installations and Logistics, and John Young, NASA's Deputy- 
Associate Administrator for Administration, formally agreed that the supply 
activities in question would be consolidated under Air Force management. 
After some delay over local issues. General Huston and Dr. Kurt Debus, 
Director of the Kennedy Spacecraft Center, signed the joint procedures 
agreement on 30 June 1965. la its final form, the agreement provided for 
gradual DOD assumption and a year for contractor employees to be assimi- 
lated in other jobs or transfer — a prudent provision designed to forestall 

39 
political and labor objections. 

Military Flight Training for NASA Astronauts 
(U) Flight training of certain NASA personnel was yet another area in 
which DOD assisted NASA. On 27 January 1965 Dr. Dryden asked Deputy 
Secretary of Defense Cyrus Vance to assist NASA by providing jet flight 
training to a group of scientist -astronaut candidates. After reviewing Navy 
and Air Force bids for the job, Mr. Vance assigned the task to the Air Fore 
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and on I March, suggested that Dr. Dryden make arrangements -j.-ith 
Secretary Zuckert. As Secretary Vance noted, the- major advantage 
of the Air Force training lay in the fact that the student ended tip flying 
the 7-38, the same airplane that NASA W2s then procuring for continua- 
tion flying training. On 10 April Secretary Zuc&ert offered NASA 20 

spaces in classes at Williams AF3, Aria., beginning 7 Septersher, 

40 
18 October, or I December 19S6. 
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HI. THE AIR FORCE ANTJSATELLITE PROGRAMS 

HI Htf During fiscal year 1965, as the Program 437 

moved toward operational status, t\ 
Air Force realized that any succeeding system would only be an ester? 
of 437. This stemmed from a number of factors; 



cost of a aes system. Therefore during 
the Air - Force proposed two possible 



; the high 



The Air Force submitted a program change proposal for 
it to DDR&E on 15 April 1964. The other, describee in a preliminary 
technical plan forwarded to DDH&B on 11 May, 



The Operational Program 43? 

437 program incorporated Thor missiles 



nonorbital, direct 



integral part of 437. An initial operational capability, attained on 
schedule on 2$ May 1964, provided the United States with an opportunity 
to intercept any satellites up to 



£.— f 



Never intended by the Air Force to be anything 
but an interim system, __ • *.... I However, like 

the first Atlas missile declared operational at Vandenberg AFB in September „ 
1959, it had certain ■ 

fli Mf^ Defense Command (ADC) successfully exercised the 
437 system in operational tests twice curing fiscal year 1965. In the first 
instance,'' oh 18 November 1S64, a dual countdown of the launchers was 
routinely completed, liftoff was on time, and flight performance met all 
objectives. The tracking ' : the payload 



the design parameters of the system. The Air Force obtained even better 
results on 5 April 1965 when ADC again exercised the system. In its 
flight the payload 

Thus, to the end of fiscal year 1965, 
Program- 43? had enjoyed five completely successful'launches out of six 
attempts, only the 29 May 1964 demonstration launch having been marred by 
a booster malfunction. 



The 



DDR&E on 15 April 1964 was 
existing system. Its objectiv< 
incorporating 



of 437- 
program proposed by the Air Force to 
an extension than a follow-on to the 
to obtain greater program flexibility by 
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HHV The Air Force proposed a four-launch demonstration effort to 
begin nine months after approval, followed by an operational phase that 
called for five launches annually. Both the development and operational 

versions would utilize the same >t Only minor 

modification to existing launchers and blockhouse was required but there was 
need for new facilities. The Air Force 

estimated the following costs: a $14. 7 million increase in RDT&E funds in 
the 1964-66 period, $34.7 million in investment funds, and a $1.7 million 
increase in annual operating costs. The Air Force sought i mm ediate go-ahead 
of the RDT&E effort — with the money coming from 1964 OSD emergency funds. 
It also requested approval by October 1964 to proceed on the operational 
capability and insure its availability upon completion of the demonstration phase. 

^m wf/F Twice during the remaining months of the fiscal year. Under 

Secretary McMillan urged DDR&E to approve the work, apparently, a major 

problem was the fact that during OSD evaluation, the system's potential users. 

as Dr. McMillan noted, "were not very articulate in expressing 

since they have not had experience with them. " 

However, as he observed, experience indicated 

triggered enthusiastic expressions of need for more. The 

Under Secretary finally urged, on 23 June, that OSD at least approve the RDT&E 

phase plus five operational payloads and boosters at an increase of S23 million 

to the basic 437 authorization. 

fl|| BVDeputy Secretary of Defense Vance on 4 August 1964 agreed in 
"■ VJfa. .-^ 

part to Dr. McMillan's latest proposal, approving the RDT&E portion. However, 

he specifically disapproved an operational system until development results were 

fully assessed. Mp. Vance denied use of emergency funds, directing the Air 

Force to reprogram the additional $17. 5 million for 1964-65 from its own 
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resources. There should be, he added, 
construction and operational investments before the 

had been successfully demonstrated. On 8 August DDR&E approved the 
revised 437 program of 317.9 million for fiscal year 1964 and authorized 
a first increment reprogramming of SI. 9 million from the 
project. 
■■tf On 6 August 1964 the Air Staff directed AFSC to get the 
work under -way. By this time, however, delays had invalidated previous 
contract negotiations and cost estimates which had been based on sharing 
expenses with the basic 437 program. Renegotiations were time consuming, 
and it was not until 30 December that AFSC submitted new figures. It 
estimated that 1965 requirements were 34.128 million more than authorized 
by OSD. In February 1965 Headquarters USAF advised AFSC that the increase 
would also have to come from reprogramming. The funds were eventually 
obtained from the Standardized Space Guidance System and Laser Radiation 
Technology projects. 

DDR&E's continued delays in releasing the remainder of the proposed re- 
programming of 1964 funds. Although DDR&E was aware of the pressing need 
to have the deferred funds on hand by 1 November — having received information 
copies of all correspondence between the Air Staff and AFSC on the subject-- 
it was not until 23 December 1964 that the funds were released. 

v ■ >*$ 

JM| fl^V During tne * ast quarter of fiscal year 1965, the Air Force 
attempted to forestall the U-month hiatus which would inevitably follow from 
the OSD directive to complete and evaluate, the flight test series before 
proceeding into an operational phase. By early April, as Maj. Gen. O. J. 
Ritland, AFSC Deputy Commander for Space, pointed out to Maj. Gen. Richard 
D. Curtin, USAF Director of Development Plans, 



had passed the halfway point on schedule with excellent resaltsr , _._ 

subsystems tests had been completed, system performance 
had been revalidated, and no major technical problems were foreseen. 
Moreover, the basic 437 system had been successfully exercised twice since 
the beginning of the alternate effort. 

; Consequently, with the deadline for long lead- 
time procurement approaching. General Ritland felt the Air Force ought to 
ask OSD.ib review its decision of August 1964. . 

|^Hp -^ s matters then stood, launches were 

scheduled between August and December 1965. Assuming a favorable follow-on 
decision b etween October and December, the Air Force would not obtain the 
first operational system until September-November 1966. Among numerous 
accruing disadvantages under these circumstances would be tl.e 11-month delay- 
in reexercising the system; loss of competent contractor engineering, manufactur 
and launch support teams; and associated startup costs. 

|Hfteneral Hitland suggested a possible alternative. If OSD acted 
promptly, it could eliminate the cited disadvantages by authorizing procurement 
of long leadtim e hardware This limited 

procurement would also permit the Air Force to launch the three vehicles either 
ifii training exercises or operationally, use them to test fly payload changes and 
improvements, and provide a stabilized testbed 

^mi General Ritland estimated the cost of the three payload vehicles 
at S3. 3 million, but he thought that procurement could be arranged to limit 
government obligation during the decision period—through December 1965— to 
about 32.4 million. If OSD then decided against the operational phase, the Air 

Force would recover part of the funds. 
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H| H| The Air Staff and Dr. McMillan found the proposition attract- 
ive and strongly recommended that DDR&E approve it. They identified a 
source to meet the May deadline that General Hitland had established for 
the initial $400, 000 and promised to make the remaining 1965 funds available 
* through normal reprogramming. Although Dr. McMillan secured informal 

support from the DDR&E staff, OSD had not reacted officially by the end 

9 
of the fiscal year. 

The Follow-on Effort: ' 

fl^fl W Concurrently with the 437 and 437AP activities, the Air 

Force initiated a 437 follow-on effort, 

DDR&E had approved a preliminary development plan 
late in fiscal year 1964. The : described by a program change 

proposal of 22 July 1964, 

/capable of destroying hostile satellites ; - 

The OSAF proposal called for Phase I system definition and Phase n develop- 
ment and test — the former being essentially a design study competition and 

104- -* * 

the latter an 8-launch program ending about mid-1968. * - * 

HP Secretary McNaraara on 1 October 1S64 indicated no urgent 
requirement for the system, a reversal of his earlier position, but conceded 
that the system was technically feasible, the approach sound, and the system 
potentially useful in certain* postulated international situations. On this basis, 
he was only willing to approve the conduct of Phase I. The Secretary 
authorized the use of the remaining fiscal year 1965 Follow-on Antisatellite 
funds — $2.1 million. Any additional action would depend orr the^s^uay findings, 
current performance, and the existing threat. Mr. McNamara 

also directed the Air Force to coordinate fully with DOD's Advanced Research 
Projects Agency (ARPA) and the other services to assure utilization of previous 
work in this area. On 3 November DDR&E released the $2.1 million. 
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MHfl i^B The Air staf * on l2 0ctober directed AFSC to undertake 
the design competition* based on a nonnucle^r, 

resources, including facilities, boosters, and launch 
crews. In designing the vehicle, consideration was also to be given to such 
other boosters as Mimiteman and Polaris and to a guidance subsystem that 

could be utilized by Nike-Zeus. The desired Phase I product was a detailed 

12 
procurement package that would lead to Phase H development and test. 

4MHHHBI On 26 November, during a review of all 437-related efforts--in 

which he expressed great satisfaction — Assistant Secretary Flax stated that he 

wanted Air Staff, AFSC, and 

SSD representatives. Conscious of the intense review to which OSD and the 

Joint Chiefs of Staff tJCS) had * - Secretary Flax 

_ was headed in an acceptable direction. Consequently, 

the Air Staff directed AFSC to ready a presentation fofc=the week of!7 December 

and be prepared to issue Requests for Proposals thereafter. 

flHHBHV Unfortunately, in the interim between the 26 November review 
and the 18 December briefing, the rationale of the SSD approach had changed. 
SSD called for an effort under , management procedures, with 

Aerospace Corporation as the technical director, and for conceptual design 
studies based on several postulated threats — all of which bad previously been 
discarded. Concerned with this approach, Secretary Flax and the Air Staff 
asked to review the work statements before they went out to industry. 

flH HV SSD a ^ s0 indicated a strechout of four months over previous 
scheduling. As the Director of Development Planning saw it, this delay had 
stemmed from the need to establish the management team because the basic 
tasks remained the same. General Curtin suggested a few days later that the 
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briefing indicated "a lack of understanding regarding the intent, scope, and 
objectives of this jd^ign effort." |. - _*.».. 

jjj^BOn 21 December SSD supplemented the briefing with an estimate 
of additional funding required in connection with the adjusted schedule. 
General Curtin rejected it, reasserted that $2.1 million would have to cover 
the design effort, and again chided AFSC on "misunderstanding" the management 
procedures for the program. He also pointed out, as the Air Staff had several 
times, that the Air Force needed funding data to work into the 1967 budget 
cycle and this could only be obtained at the completion£c£"ihe "iMSfgn effort. 
General Curtin repeated the guidance so often expressed by Secretaries McMillan 
and Flax that the procedures "employed so successfully on the original 437 R&D 
program, both as to internal project management and as to full and concurrent 
flow of guidance among all concerned levels (SSD-AFSC-Air Staff-SAFRD-DDR&E) 
was the procedure expected and recommended for 437Y. ' 

■■ HV During a meeting on 4 January 1965, Air Staff and AFSC repre- 
sentatives again sought to resolve the management problems. A few days later, 
General Curtin summarized the Headquarters USAF posVrloh-for ^FSC and SSD: 
Although 

following successful flight demonstration, this goal could 
only be reached by a step-by-step approach. Accordingly, ^ had 

to be limited to the first step in the- system; OSD and the Office 

of the Secretary of the Air Force (OSAF) would consider nothing else. Likewise 
SSD's financial estimates were out of line with those of the higher echelons. 
CDB&E hat' in mind a three-year, $50 million effort; flRe&SSD approach involved 
approximately $300 million. 



Program 437 had/ management 

procedures, and ^ierospace Corp. had not had technical 'direction over the 
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|^| HV Yet another factor was the Navy's 

capability based on the use of Polaris missiles launched from ships. At 
the estimated program cost of $35 million, it was 

the Air Force's, Another Navy _ -would 

cost approximately S50 million. Headquarters USAF knew that the technical 

aspects . sound and attractive to DDR&E. Thus, 

if the Air Force hoped to conduct it must adhere 

to OSD guidance. 

WKM ■■During the second week of January, an Air Staff representative 
assisted SSD in preparing the proposal and work statements. Managerial 
differences were sufficiently resolved so that on 12 February, when SSD 
again presented its plans, they satisfied the Air StafX and Secretary Flax. 
Consequently, on 17 February General Curtin approved the release of the 
Requests for Proposal and asked for a completen'*p«u£ca*ge in^t»mV-or the 1967 
budget cycle. On 12 May the Air Staff was able to report to AHPA that .the 
first step — if about two and a half months late — had been taken with the 
selection of three contractors for the design competition. 
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The 
resulting development effort eventually evolved into three separate projects, 
one of which incorporated the concept of utilizing 

infrared sensing devices in satellites. Front 1958 the infrared concept was 
pursued as the Missile Defense Alarm System through numerous reorienta- 
tions occasioned variously by technical and financial limitations. ^ By fiscal 
yea. 1965 the Air Force was convinced that both a valid and urgejit national 
requirement . 

existed and that its . _ was 

admirably suited to fill this need. 

Folio-wing a successful test demonstration in 1963, 
-OSD had agreed that should continue but supported it with meager RDT&E 

funds only. By mid-1964, with sizable fuads"£lreatly invested i& three 
proposed 1966 launches aqd fearful that the $10 million tentatively allocated by 
DDR&E for fiscal year 1965 wpulc not sustain the technical and industrial 
base until the launchings toox place, the Air Force submitted a program change 
proposal and technical development plan that described a compromise effort 
f S26.9 million. ~ " 



The 1965-67 Program A p prove d 

As described by Secretary Zucfcert, "it was a minimal 
.gram basea on already incurred investments and aimed at preserving both 
r aod long-term reoriented objectives, but with some slippage in schedule 
I an increased technical risk. " Basically, the program consisted of two 
rlapping phases. The first involved 11 Research Test Series CRTS) launches 
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in three series, to begin in January 1966 and end in 1970. The second phase, 
between January 1967 and November 1969, involved seven Detection Test 
Series (DTS) launches in tv/o series which hopefully would meet the reliability 
goal of one year mean time before failure (MTBF) and also provide a useful 

M||| ***' ; •■-. • ;* .«, ■$£. 

IB HW Secretary McNamara's decision d* 27 August 1964 in 

effect approved the Air Fores proposal, including the $26. 9 million, but he 

also directed the Air Force to reduce the number in the first series of DTS 

launches CDTS-I) from four to three. -He based the reduction on the predicted 

high reliability of the- series (at least 75 percent per launch) and the fact that 

The Secretary also ruled that the receiving station — 

which the Air Force proposed to reactivate for tracking arid data reduction — 
should be limited to data recording only. 

Secretary McNamara, could not 
justify providing real-time data processing acd displays 

Mr. McNainara did not approve any funding beyond 1567 be=ause he thought 
that the Air Force had not sufficiently defined the satellite series planned 
after RTS-I and DTS-I. -»"«■>■*«?■- i"'- t-»» 

^^BB MSW ^" ne ^^ *" orca reprpgranamed the additional funds 
(18 million) for 1965 from the Manned Orbital Laboratory program on 
15 October, and DDR&E released them on 27 October 1964. As now approved, 
the objectives of the program, in addition to the basic task of providing 



-i^ using it in the 1963 series of launches, the Aii 
Force had put the station into caretaker status. 



: these objectives^the Air Force would launch 

initially three RTS and three DTS payloads. The HTS-i satellites, to be put 

11110 orbits by Atlas-Agena between January and May 1966, would 

have the __ capability. Also during their expected 

six months of life, they were to exercise a;^ " _ "capability 

_ . _' " ' The DTS-t 

satellites, to be launched between January 1967 and April 1968, would perform 

essentially as the ETS-I's. but would have a quasi-operational status. They 

would demonstrate -a full year MTBF capability and furnish data to the readout 

51311011 .. They would provide approximately 20-25 percent 

coverage of.areas of interest and a degree ■•----■ — 

in addition to giving the Air Force some operational experience with such a 

6 
system. 



New Financial Restrictions and Reorientation Again 

» Soon, however, the __ historical pattern began to 
assert itself and OSD forced the post-1965 progrSnvinto a reorientation. 
During fiscal year 1966 budget discussions in early November 1964. DDR&E 
tentatively proposed funding reductions to $40. $80, $50, and $20 million 
(from S50, $100, $80, and $50 million) for fiscal years 1966 through 1969 
respectively. Despite an Air Force reclama on 20 November, the reductions 
were confirmed with the publication of the PO P, give -Y.ear.. g.ojaa-Structure of 
21 December 1964. The major impact of these decisions, as the Air Force 
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had foretold in its reclama, was the necessity to drop the three DTS-I 
launches. This introduced extremely high risks in achieving those objectives 
that depended on both the RTS and DTS satellites. Of particular concern 
were the few vehicles available to test the radically changed design and the 
potential loss of the already large investments. Moreover, the Air Force 
could not immediately establish the one-year MTBF, it would not acquire 
operational experience, and the operational fallout would be considerably 
less than that anticipated in August. Thus, would revert almost entirely 

to development status. 

, 24 December 1964, the Air Staff and 
AFSC sought means- of achieving the program goals within the reduced fund- 
ing. In directing AFSC to evaluate ways to cariw^pn the program, . the Air 
Staff explicitly suggested that the three-launch RTS-I schedule be protected. 
AFSC planned both in-house and contract definition studies, but lost several 
weeks when its Aerospace technical advisors, despite Air Staff guidance 
prepared Requests for Proposals which Headquarters USAF knew DDR&E 
would not approve. Basically, the issue was whether the contract study 
should be a one- or two-step effort. Under the first, the sensor contractors 
would provide a single, integrated package oriented toward total system 
configuration; in the two-step approach, the contractor._s?ould first define 
sensor development, then orbital equipment, and Aerospace would then 
integrate the findings. Both DDR&E and the Air Staff favored the one-step 
study because the other approach would tend to restrict the contractors'- 
imaginations and channel their efforts toward isolated goAs^v .Thus, when 
SSD on 11 February 1965 proposed the two-step study, DDR&E rejected it. 

|^B H^ASD presented a revised system-oriented proposal on 

23 February, and the Air Staff and DDR&E immediately approved it. The 
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following day AFSC was authorized to proceed with contractor and in-house 

J* 
studies to establish an RTS-n configuration and program within the financial 

restrictions. Eight firms responded with proposals in mid-April. These 

encompassed a wide variety of approaches. Two were oriented toward 

synchronous orbit, three toward medium altitude, and three were flexible. 

They also presented numerous concepts in attitude stabilization, power sources, 

data reduction, sensors, and communications. In mid-May, the Air Force 

selected Hughes Aircraft Corp., Space Technology Laboratories, and 

Lockheed Missile and Space Co. to undertake the studies, tc be completed by 

14 September 1965. 9feU u, t,. 

Delays in the Approved Program 

«■■■■■ mmam while these actions to revise the RTS-H effort were 

under way, technical problems and labor troubles coalesced to delay the BTS-I 

"portion, which during the fiscal year was concentrated on the fabrication and 

bench testing of the payload packages. Lockheed experienced considerable 

technical difficulty with certain sensor components and was late delivering to 

the sensor contractor, Aerojet -General. This forced AFSC to revise the KTS-I 

launch schedule from January, March, and May 1965 to February, ?4ay, and 

July--* Ne> sooner had AFSC published this schedule, however, when a labor 

walkout at the Aerojet-General plant where the three payload packages were 

being built, made a further postponement likely. Initially, supervisory personnel 

continued the work at about half the normal rate, but it was unlikely that they 

could maintain this pace beyond 30 days. 

JtfMH Although not affecting schedules, still another problem late in the 

fiscal year concerned the AtlVs-Agena D launching pads at Vandenberg AFB. 

On 10 March 1965, AFSC advised Headquarters^^F^gj^^^^ had been 

preempted by a-'higher priority program and was no longer available to 

The only other open facility was configured for the "Atlas-Agena B. was 



currently ta caretaker stat „ s ^ ^ ^ ^^^ ^ ^ ^ ^ 
reactivate and modify. The Ajr s ^ ^^ ^^ ^ ^ ^ 

.star, «he job and. in early June . secured DDR* E approval t0 reprogram 
$1- 5 million f rom the Advanced Spa<;e Gu . dMce ^^ 

■■IP In the meantime, following elimination of l he planned DTS-I 
launches, AFSC thoroughly evahlated ^ ----- - - , ^ ^^ 

tended to support the DTS mghts „_ and ^ ^ ^ ^ ^ ^ 

well for the RTS-I operations. Headquarters USAF „„ 2 „ v 

quarters u&AF on 20 May concurred and 
authored AFSC to acSvate , h e station on a "Word only , basis . 

Coordination of -■ — 

■■■■■■ Late in fiscal year 1964, ARPA planning f or ^^ 

Vela satellites ■** emphasized the need for a capability to 

; ;•;- •■•■ -; ; - SP3Ce - Since *«<=•> » capability involved many ^ 

" " DDH&E recommended. ' _ personnel 

exchange information and evolve a coordinated research and technology 

program ' " " '~ 

" ■ - Following a 15 September 

1964 meeting of representatives from ARPA Drm*.*- ... *■ 

m ttnt-R. DDB&E. the Air Staff. AFSC. 

Aerospace, and — 

"- - - ■ - DDB&E requested 

the Air Force and AHPA ,„ evamate ioinuy in more detail " 



_ ' With ARPA concurrence. AFSC conducted the re- 
quested technical evaluations and presented it, « a- 

.u presented its fmdmgs along with an 

abbreviated technical develooment n'an to h„.. 

.ment p.an to Headquarters USAF during the 

week of 14 December. The Air "» a ff „„ 

tnejiir btaff concurred in th« apcr „„ 

ln tn - Aj^bC recommenda- 
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be flown on the second and third _ .'satellites scheduled in 1966. Not only 
would this provide an early and realistic demonstration of the potential 

_ — - ^ ^ ut n WO uld permit earlier 

evaluation of ■ land augment ; 

test planned on NASA's Advanced Technology Satellite. 

On 22 December Assistant Secretary Flax forwarded 
the proposal and abbreviated plan to DDR4E which approved it early in 
January 196S. On 6 January ARPA made $1. 2 million available for fiscal 
year 1965, whileThe Air Force planned to use about 5400,000 of its 
funds from fiscal year 1966. Two days later, AFSC received authorization 
to proceed on the joint effort- 1--., : ^. 
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V. DEFENSE COMMUNICATION SATELLITES 

■k M Although OSD bad approved two new communication satellite 
projects in fiscal year* 1963 to replace the discredited Advent, there was 
little progress on them during the following year. Program S14, a pro- 
posed synchronous orbit system, was suspended for lack of funding. The 
Air Force however, completed the definition phase for Program 369, the 
random orbit system, and selected a contractor team. But then OSD, in 
hopes 01 saving money, procrastinated while it looked into the possibility 
that the new commercial organization,. Communications Satellite Corporation 
(ComSatCorp) might be able to satisfy DOD's needs. The entire fiscal 
year was spent in fruitless negotiations before OSD concluded that this 
approach would not work. 

flfl| ^/f During the ComSatCorp negotiations, the Air Force persuaded 
OSD to approve its selection of the Philco Corporation (Western Develop- 
ment Laboratories) -Space Technology Laboratories (STt.) team as the develop- 
ment contractor. The contract was let in November 1963, but it was not 

until 14 July 1964 that Secretary McNamara announced that DOD would 

I 
"proceed with full development of a separate system. " 

HH HB With this restraint removed, the Air Force and other DOD 

agencies actively explored several kinds of communication, satellites. . By 

the end of fiscal year 1965, they had grouped the various systems into two 

broad categories: point-to-point strategic systems and mobile, tactical 

systems. The former included the Initial Defense Communication Satellite 

Program (IDCSF), -the Advanced Defense Communication Satellite Program 

(ADCSP), and the Syncom satellites; the latter. Programs 591 and 244. 
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T he " Initial Defense Communication Satellite Program 
MMMV On 29 June 1964, with the ComSatC negotiations definitely 
founderuig, OSD directed the Air Force to obtain firm bid^ on a slightly 
revised approach which it had informally described late in May. Following 
a 30 July briefing on the Air Force proposal, on 4 August OSD gave the go- 
ahead on the reoriented approach which took advantage of the now apparently 

2** 
successful Titan m development. 

^H HP DDR&E authorized the Air Force to negotiate with Philco to 
obtain contractual assurance of a $22-million IDCSP, featuring 18 to 24 
satellites deployed into a high altitude (18,000 to 18,500 znilesf^near- 
synchronous equatorial orbit. However, the satellites and their dispensers 
were to be designed flexibly to permit launching- by either the Titan or, as 
originally planned, by Atlas-Agena into a 5,000-mile random orbit, should 
the Titan m not be- available. The design goal of the conSminicatioo 
satellites was a three-year lifetime, with a minimum laboratory-demonstrated 
lifetime of one and a half years. The Air Force was authorized to procure 
24 satellites and three dispensers and to plan for the first of the three 
launchings in February 1966. The $22 million would be released upon receipt 
of Air Force assurance that the effort could be accomplished within this 

... 3 t 

ceiling. &?i - _..-- 

AM M| Although introducing no new technical difficulties, the Air 
Force's negotiations with its contractor disclosed that the project would cost 



* Defense Communications Agency documents refer to both the H3CSP and 
. ADCSP as "projects"; Air* Force,, documents call them "programs." This 
monograph follows Air Force usage. 
** For the Titan IH story, see the following chapter. 

t The $22 million was the approximate residue of the $52.3 million 
deferred Program 369 funds originally authorized in 1963 (in turn, the 
Advent residue). 



approximately $30 million, almost 20 percent more than the OSD ceiling. 
On 19 October Dr. Fubini advised that OSD would support -. S28, 530. 000 
program and released S23, 77 million at this time (other funds had been 
provided earlier). On 23 November, he approved the formal USAF program 
and procurement plans that he had previously requested. 3 

^■■tfThe IDCSP was the direct descendent of Program 369. using 
Sits funds, its managerial framework, and its contractor teams — although 
369 had started out as a random-orbit, medium-altitude system while the 
IDCSP was a near- synchronous, high-altitude effort. On 23 April 1965 the 
Air Staff formally defined Program 572, as it now became identified, in a 
new system program directive. The orbital altitude was established at 
18,200 miles. The total payload weight, including eight satellites and a 
dispenser, would be a maximum of 1, 022 pounds. Each satellite, powered 
by solar cells, would have two full duplex voice channels operating on a 
bandwidth of 20 megacycles and contain a microwave repeater and frequency 

translator capable of receiving radio signals from and transmitting them to 

6 
A.my- furnished earth terminals. 

fljH ^^v Following the successful initial Titan IHC launching on 18, 

June 1965, the Air Staff and AFSC agreed tmt it was no longer necessary 

to keep the Atlas-Agena alternative open and allowed the backup contracts to 

expire at the end of the year. Dr. Fubini several months earlier had 

authorized the Air Force to reprogram the Atlas boosters to other purposes. 

Secondary IDCSP Payloads 

I^HHy \he end of fiscal year 1965, it had become obvious that 
the second and third sets of Program 572 spacecraft would also carry other 
experimental payloads. With the decision to drop negotiations with ComSatCorp 
OSD authorized the Air Force to reopen negotiations with NASA on the subject 
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of gravity gradient stabilization (GGS) of the satellites in place of spin 

stabilization. On 23 October a NASA -COD agreement stipulated that NASA 

would transfer $5 million to the Air Force to conduct such an experiment. 

DDR&E authorized the Air Force to procure two early GGS satellites from 

General Electric to be flown early in 196S. The first satellite would be 

put into orbit by the same Titan mC used to orbit tfte- secorfd^set of 

communication satellites in April 19S6. Only if the first experiment failed 

would the second GGS satellite be launched along with the third set of 

8 
communication satellites in June 1966. > 

■■■■ On 3 June 1965, after USAF and AHPA investigations 

established feasibility and desirability, OSD authorized the Air Force to 



_ ___ Also, by the end 

of the year the Air Force had recommended that, a despun antenna .test . 
satellite be carried on one of the three launchings to obtain data for solving 

the problem of orienting the antennae and other sensors toward earth as a 

9 
satellite spun through space. 

The Advanced Defense Communication Satellite Program 

(U) While the IDCSP and other developments would provide a, satellite 

communication capability through the late I960's, DOD officials thought that 

a more advanced system was needed for the 197Q's. On I October 1964 the 

Defense Communications Agency (DCA) completed a program plan describing 



acquisition of an ADCSP. It called for immediate initiation of definition 
phases for operational and- technical requirements and systems. Definition 
of the operational and technical requirements would be a three-month effort 



For background on this subject, see Cantwell, pp 72-73. 



and the system definition study would extend for nine months. 

(XJ) On 18 December, Dr. Fubini approved me conduct of definition 
phase studies, based on validated JCS requirements. Following a 2-5 
November conference of major air commands at which Headquarters 
USAF's Directorate of Command "Control and Communications and the Air 
Force Communications Service established the ground rules, commands 
submitted their requirements for satellite communications. The Air Staff 

combined and refined these and submitted them to the JCS on 12 January 

11 
1965.. 

* HBP The Air Force document accepted the reality that the 

satellite system would be limited to meeting military i 

could not be satisfied technically or economically by other ( 

The user-to-user mode would 
provide greater survivability and reliability and not require complex ground 
interconnecting circuits. * 

jgMMMB The A j r Force suggested five operational areas that could 
best be served by satellite communications: alert and executidn, force 
operation, range support, command control, and crisis management. The 
Air Force substantiated each with specific requirements from the commands. 
For example, both ADC and SAC outline circumstances in which satellite 
communication would facilitate their operations in case of a space-launched 

MMj |Hfeased on the stated needs of all DOD agencies, the JCS at 
the close of the year submitted a program to the Secretary of Defense 
which divided the requirements into two time periods: those to be 'net in 
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1968-70 by the ADCSP and commercial satellites, and those more complex 

12 
in nature that could not be fulfilled until 1970-75. The JCS recognized 

that existing technology might not permit complete fulfillment of the 

requirements within the time postulated and proposed evolutionary progress 

toward them, agreeing to establish priorities for those which DCA could 

13 
not incorporate into the ADCSP. 

(U) During March the Air Force assisted DCA in evaluating industry 

proposals, and on 15 June the latter awarded contracts to s'vc firms to 

conduct parallel system design studies for the ADCSP. The fixed price 

14 
contracts ranged in value from $135,000 to $196,000. 

The Transfer of 5YNCOM U and DJ to POD 
(U) On 31 December 1964 DOD formally agreed to accept technical 
and managerial control of SYNCOM II and SYNCOM m from NASA. The 
two communication satellites, launched into-22, 300-mile synchronous orbit 

from Cape Kennedy on 26 July 1963 and 19 August .1964, had done their jobs, 

15 
and the space agency had learned a great deal from them. 

{U) The two agencies had previously discussed such a transfer, and 

on 29 October, Dr. Seamans proposed that DOD ass^nie' 'dbnSJlete control 

of the two satellites after 1 January 1965. He also suggested turnover of 

the NASA-owned telemetry and command stations 'and range equipment for 

the duration of Syncom useable lifetime. Thereafter, NASA would only want 

certain telemetry and range data and technical status reports on a regular 

16 
basis to permit continued evaluation of the spacecraft and their components. 

(TJ) OSD accepted' the NASA offer and designated DCA as its manager. 

DCA in turn requested the Air Force to perform tfi^*te$eE^jjftK tracking, 

and control functions, which in turn were assigned to AFSC's Satellite 

Control Facility. To prepare for Syncom operation, the Air Force relocated 



the telemetry and command equipment from the Kingsport Victory to SCF's 
Indian Ocean Station, the Camp Roberts equipment to SCF's Hawaiian 
station, and the Salisbury, Australia, gear to Clark AB in the Philippines. 
The Air Force agreed to relinquish the tracking function to the Army since 
the required equipment was inherently part of the ground communication 
terminal. On 29 December DCA approved the detailed Air Force implementa- 
tion plan,, which required budgetary support of $427, 730 in 1965 funds and 
$53. 200 in 1966. i? 



The Tactical Communication Satellite Program 
M^HP During fiscal year 1965 the Air Force also studied a general 
purpose synchronous satellite which eventually evolved into one whose primary 
purpose was tactical communications. Ultimately identified as Program 244, 
the project originated on 4 November 1964 when Under Secretary McMillan 
asked the Director of Development Plana to undertake a study of military 
functions which could be supported by a synchronous sa^ellita Among the 
early mission possibilities which the directorate subsequently investigated 



|^ [^V On 23 June- the Air Staff presented to Dr. McMillan a plan 
and development, funding, and launch schedules which called for the first 
of three synchronous satellite launches to take place in April 1968. Funding 
required was given as (in millions!: $12.3 in 1966, $53.3 in 1967, $79.7 
in 1968, and $32.0 in 1969. Secretary McMillan approved the presentation 
and requested that program documents be initiated. He also arranged for 
Dr. Fubini to review the plan the same day. After, being briefed, the 
Assistant Secretary of Defense expressed particular interest in a synchronous 
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orbit tactical ultrahigh -frequency (UHF) communication capability. USAF 

officials had noted thst the proposed 50 -foot antenna would provide two-way 

voice between the satellite and a man-pack terminal; Dr. Fubini said that 

he would settle for teletype if that was all he could get, but would pay for 

19 
voice if it was technically feasible. 

Emm Although no final decision had been made at year's end to 
orient Program 244 exclusively toward tactical communications, it was 
obvious during the several meetings and discussions on 23 June that Drs. 
McMillan and Fubini considered the tactical communication experiment to be 
more attractive than the satellite's other potential minions* ,:jjS>ne of the 
things that concerned the Air Force, however, was ihat OSD might super- 
impose an excessively complex ma n agement structure on the program and 

2D 
bring in the other services for coordination at ioo early a point. 



Program 591: the t LOWS -Experiment 
m^HP In the fall of 1964 the Air Force asked OSD for funds 
that SAC could conduct DKF experiments on using satellites to 
with aircraft. The command specifically pla n ned to experiment with voice 
communications. Although OSD did not officially reply to the request, in 
December Dr. Fubini informally requested the Air Force to consider the use 
of low data rate teletype satellites in lieu of voice for essential command and 
control of the bomber force. Dr. Fubini implied he might support such a 
teletype experiment. The Air Force gave him a qualified "yes, " not wishing 
to become firmly committed to the teletype system since it hoped ultimately 
to achieve a secure voice capability. 

flH MHPEarly in March 1965 Dr. Fubini discussed his proposal during 
a visit with General John D. Ryan, Commander-in-Chief, SAC. General 
Ryan was not enthusiastic because of the operational limitations of low data 
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rate systems but he agreed to give the teletype system a try. On 24 March 
he recommended to the Chief of Staff that the A ir^ Force proceed with 
acquisition of a CJHF teletype satellite. Ke proposed to equip his airborne 
command post aircraft and a small number of B-52's for an operational 
evaluation test. 

MMfpn 28 May 1965. the Air Force submitted to DDR&E a plan 
for an exploratory development program and asked for SI million in DOD 
1965 emergency funds. The purpose of the effort, now designated Program 
591, was to investigate the capability of a UHF satellite to provide low data 
rate record communication between aircraft and ground terminals. Test 
objectives were to determine procedures that would best exploit the satellite 
for air-ground-air applications, measure useful geographic coverag« and the 
effects of operating tactics and maneuvers on potential system performance, 
investigate ci-ew operating procedures and limitations, develop traffic 
control and management -handling procedures, and determine system inter- 
ference caused by other equipment on the aircraft. 

ta ■■ As approved by DDR&E on 
Data Rate tJHF Satellite (LODUS) exploratory development program called 
for Lincoln Laboratories to fabricate the spacecraft, Rome Air Development 
Center to modify the ground terminals, and the Air Force Avionics Laboratory 
to modify the aircraft. The satellites were to be launched into an equatorial 
■ orbit at 18,000-20,000 miles altitude by a Titan mC R&D launch between 
September and December 1966. While the initial experiment would be limited 
to non-antijamming 60- wo rd-per -minute teletype conversations, Lincoln 
Laboratories was to proceed with development of antijam modulation schemes 
for subsequent experiments. 



VI. TITAN HI 

tfH Htiscal Year 1965 was one of significant achievement and 
decision for the Titan IE program. Approved in December 1562, Titan HI 
was conceived as a standardized space launching system intended to support 
diversified DOD and NASA projects. Two configurations were developed 
which made use, in various combinations, of sicnlmajor.cbntponents as the 
Titan n ICBM liquid propeliant first and second stages, a restartable upper 
stage (transtage), a control module, and two strap-on 120-ineh solid pro- 
pellent rocket motors. The initial configuration. Titan HIA. consisting of 
the liquid propeliant core, transtage, and control module, could place 5, 800 
pounds into a 100-nautical mile orbit. The second. Titan IHC --with the 
86-foot long solids strapped on — could send 5, 000 pounds to escape velocity, 
put 2,140 pounds into synchronous equatorial orbit, or place 25,100 pounds 
into a 100-nautical mile (NM) circular orbit. 

Demonstration Launches 
^^Vuring the year the Air Force comnleted four flight demon- 

- V • 4 

strations of the Titan HIA from Cape Kennedy and launched the first of the 

powerful "C" model. The "A" firings — on 1 September and 10 December 1964 

' and 11 February and 6 May 1965 — were so successful that the Air Force 
. — l 

cancelled the planned fifth R&D flight. 

■■■J ^^K)nly the first of the "A" launchings was^lgss than perfect, 

achieving all primary and secondary objectives but failing to orbit a dummy 

payloaci". Air Force engineers determined, on the basis of an analysis of 

telemetry, that an onboard helium pressure valve - apparently malfunctioned, 

preventing the third stage from sustaining sufficient thrust to orbit the 

2 
3, 750-pound payload. 
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l they derived from the successful 
however, OSD, the Air Force, and the Titan HI 
primarily interested in the performance anaVpfomise of 
re powerful "C". On 18 June 1965, after the -first attempt to launch 
cancelled the preceding day because^of technical holds and bad 

: Titan IHC underwent a near-perfect countdown, launch, and 

flight. The booster placed 25, 100 pounds into a 100 NM circular orbit 

3 
{apogee, 100 NM; perigee, 96 NM). 

(U) The Titan mC became the world's most poVerful rocket known 

to have been launched to date. The booster's solid strap-on rockets 

hurled it from the ground with a peak thrust of 2.647 million pounds, 

far excee d in g the most powerful rocket hitherto launched — NASA's Saturn I 

with its 1. 5 million pounds of thrust. The most powerful Soviet rocket, 

which orbited Voskhod 1 and H, was rated by American experts at 

30O, 000-900, 000 pounds thrust. " 

(U) High government officials took dye note of the historic event. 

Vice President Hubert H. Humphrey, in his role as Chairman of the 

National Aeronautics and -Space Council, sent warm congratulations to 

Secretaries McNamara and Zuckert. He noted particularly, "The 

professionalism, shown by those who developed and launched this new 

booster." Secretary McNamara added his personal congratulations. He" 

said he had been "especially pleased with the Air Force management 

•^p£Jthis program, it sets an excellent standard for thos^programs 

which will follow. " 



Evolution or the Titan MX 



H^PrXrate in fiscal year 1964 the Air Force had begun to investigate 
another Titan HI variant with the objective of acquiring a booster having a 
tow orbit performance capability beyond that o'fMhe Atlas-Agena combination, 
but with lower cost per launch. Toward this end, it studied the feasibility 
of using a stripped down, non-manrated version of the Titan HI core with 
an Agena D in place of the transtage. 

HBHHF On 13 July 1964 AFSC and AU" Staff representatives briefed 
Dr. Flax on the results -of their preliminary studies. They estimated that 
Titan HFX could be accomplished with little technical or schedule risk and 
they recommended program go-ahead. On 29 July, after receiving secretarial 

approval, the Air Staff directed AFSC to condact a short "project definition 

7 
study with contractor assistance. 

(U) This situation, however, was shortly complicated by receipt of an 

unsolicited proposal from the General Dyna m ics /Astronautics Corp. suggesting 

an "X" version of the Atlas (SL.V-3X) intended to meet the same ends. In 

view of the large costs involved in any new development as well as the 

declining production orders for both the Titan and Atlas boosters, it was 

essential that the General Dynamics proposal be seriously evaluated. 

Dr. Fubini was particularly interested in the results and gave the Air Force 

some guidlines to apply in its study. 

A^UHPlF By 1 December Under Secretary McMillan, after an extremely 

searching analysis of the General Dynamics proposal, had concluded that 

while it had considerable merit- -indeed, on the basis of cost alone it might 

be more attractive than Titan- D3X--it was in the Air Force's best i 

to develop the Titan IIIX. Consequently, on 21 December, confirming ; 
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earlier informal position, he recommended the Titan IIDC to Dr. Fubini 
with the SLV-3X as a standby alternative. 

flHfiBflHB Dr. McMillan conceded that under the terms of the particular 
guidelines provided by Dr. Fubini — which assumed all^payloaris of interest 
would weigh approximately 7,000 pounds or less, thus making SLV-3X and 
Titan UK directly competitive — the SLV-3X would appear to be more cost 
effective. Nevertheless, for reasons beyond the particular model used by 
DDR&E, he recommended that DOD procure Titan mx. He argued that 
while both vehicles had growth potential, the SLV-3X involved considerable 
development risk while the Titan EKX involved none. Titan IHX growth 
potential was intrinsic to the building block design of the basic Titan m 
family. On the other hand, improvement of the SL.V-3 to any marked degree 
would require substituting flourine-oxygen for oxygen, changing details of 
the propulsion system, initiating a new flight qualification program, and 
establishing logistic and ground support equipment for flourine. 

miiy Secretary McMillan further pointed out that use of the Titan 
■mx in fiscal year 1967 would help preserve a production base for later' 
procurement of the Titan inc. In addition, it would contribute to the 
flight qualification of critical elements of the Titan HIC, already established 
as the most economical booster for payloads in the 15,000-20,000 pound 
class. A decision in 1964 to protect .the production base and ^J*in operational 
experience with the "X" version would help assure the availability of Titan 
HIC as a reliable and economic large booster in 1967. 

■HUPP The Air Force Under Secretary's arguments wer ^"persuasive. 
On 28 December Deputy Secretary of Defense Vance approved the Titan IIDC 
as well as the stretchout of the basic R&D program (discussed elsewhere in 
this chapter). He authorized the Air Force to develop and procure 24 Titan 
riDX-Agena combinations and requested a system package program (SFP) as 



soon as possible. Funds required to carry out Titan mX-Agena develop- 
ment and production would be released after DDR&E approved these 
documents. * 

^m^ USAF program documents published on 8 January 1965 and 
submitted by Dr. McMillan to DDR&E on 26 January, described the develop- 
ment, test, production, and operation of the Titan EX. They called for 
modifying an existing Vandenberg AFB launch facility and procurement of 
an initial lot of 24 boosters and the necessary launch services. Integration 
of the Titan mx satellite vehicle system was to be performed by the user 
agency. Titan IEEA ground equipment at Pad 20 at Cape Kennedy would be 
moved to Vandenberg and the first vehicle readied for launch 18 months 
after program go-ahead, with production and launch rates estimated at one 
a month thereafter. The Air Force estimated costs at $34 million and 
536 million in 1965 and 1966, plus SI. 5 million in military construction 
funds in 1955. On, 5 February Dr. Brown approved the "S" development 
but raised several questions about the user agencies afid^fundinjp- procedures. 
Answers to these were incorporated in the revised program documents 
which the Air Force issued in April 1965. 

A West Coast Launch Capability 
(U) Although Congress had, during the 1965 budget cycle, deleted 
a Defense Department request for military construction program <MCP) 
funds for west coast launching facilities. Secretary McNamara in September 
1964 directed the Air Force to initiate detailed design of a fully operational 
Titan HIC launch pad at Vandenberg AFB. He authorized expenditure of 51 
million from USAF 1965 funds and assumed that DOD would obtain an MCP 

appropriation for the purpose in fiscal year 1966. OSD expected that a 1965 

12 
design effort would minimize the interval to an initial operational capability. 



(U) In response, the Air Force on 30 September submitted a request 

for S18 million in 1966 MCP funds to construct an Initial. LatmeH-' Complex 

(ILC) able to handle both the Titan HIC and HDC. The Air Force assumed 

that Congress would authorize acquisition of the most ideally suited site for 

such a complex, on the Sudden Ranch property just south of Vandenberg AFB. 

The primary facilities would include a launch pad, umbilical tower, mobile 

service tower and propellant loading system facilities. The Air Force hoped 

to start construction in November 1965 and complete the complex in April 1967. 

Alter installation and checkout of ground support equipment, the facility would 

13 
be available for launch operations in December 1967. 

HM^^Hf In November 1964 Dr. McMillan directed the start of detailed 

design studies for a dual-purpose Titan HI pad at Vanfle'hberg iSFB and 

authorized expenditure of SI. 2 million for the purpose. The design was to 

include alternative siting on Sudden Ranch or on Vandenberg AFB. If Congress 

rejected Sudden Ranch acquisition, pad construction could then proceed on the 

base without significant delay. The design was to incorporate flexibility for 

expansion from the ILC to an Integrate-Transfer- Launch (TFL) facility- -such 

as existed at Cape Kennedy — comprising two pads and a four-bay Vehicle 

14 
Inspection Building. 

M B DDR&E approved Air Force plans and on 18 May 1965 author- 
ized reprogramming of SI. 3 million for the Titan 01 launch facilities at 
Vandenberg AFB. By the end of the fiscal year, design of the ILC was 40 
percent complete and design of the Vandenberg launch complex had been 
accomplished. The Air Force request for funds for the ILC and purchase of 
Sudden Ranch were included in the fiscal year 1966 budget which the President 

15 t • - ..." 

submitted to Congress in January 1965. * - -" --.£- -J£ 
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Revival of Titan III "Blue Suit" Prospects 
Pmi In August 1962 Secretary McNamara had rejected an Air 
Force plan to acquire a Titan in military operator capability and, until 
the late fall of 1964 no amount of Air Staff persuasion succeeded in reviving 
the proposal. In November 1964, however, during a briefing on the Titan 
IHX proposals. Brig. Gen. Joseph S. Bleymaier, SSD Deputy Director for 
Manned Systems, suggested to Secretary McMillan substituting Air Force 
personnel for contractor crews would reduce "X" costs. Secretary McMillan 
thought the concept had merit and two months later, after, as he put it, 

"testing the temperature of the water" in OSD, solicited Air Staff views on 

16 
the subject. ^ ; .i 

flHf HV General McConneU. the Vice Chief of Staff, pointed out to 

the Under Secretary on 25 January 1965 that there was a ready source of 

"blue suiters" on hand at Vandenberg AFB-. SAC and AFSC had acquired a 

Titan II launch capability in connection with the research, development, test. 

and demonstration of that weapon system, whose booster, of course, formed 

the core of Titan Hi- Moreover, the Air Training Command had trained a 

cadre of ■technicians for Cape Kennedy Titan HI sites. Since the Titan H 

would soon enter its operational test phase, it would require fewer personnel. 

Consequently, General McConneU urged Secretary McACfiJan to aplrove the 

use of Air Force crews for Titan IHX launches. He argued that the Air 

Force should retain its competence in this area in preparation for on-coming 

space operations. Moreover, he felt that economies might, be effected through 

the use of these trained crews, pointing out that this had been the case with 

17 
the several Thor-boosted space programs. 

flHj H^lAn SSD comparative study,' contrasting costs per launch of 

contractor versus military operations, disclosed that approximately the same 
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number of people would be required for launch operations whether military 
or contractor. However, because of the lower cost per man for a military 
force, plus the fact that a considerable amount of such support already 

existed at Vandenberg, military operations^ on the whole would cost about 

18 
2o percent less than contractor operations. 

£HHfe| SSD subsequently submitted a preliminary transition plan, 

which called for assigning military personnel for the project beginning with 

installation of the ground system at the pad on 8 August 1965 and achieving , 

a complete "blue suit" launch capability with the fifth firing in December 

1966. At the end of the year this study was being reviewed by the Office 

IS* " 
of the Assistant Secretary of the Air Force-for Financial Management. 

Titan HI Payload and Production Problems 
(U) .As noted in the fiscal year 1964 history, one of the major 
problems with Titan HI — following cancellation of Dyna-Soar--involved 
payloads for the booster. The Air Staff and AFSC during 1964 attempted 
to devise a realistic follow-on production schedule which would keep the 

contractor production lines operating without exceeding the actual requirement 

20 
for the booster. 

V 

Stretchout of the R&D Program 

^IPrhe question of Titan HI production* was, of course, directly 
related to its payload customers. "In October 1964 the MOL program - -then 
only in predefinition status — with six launches scheduled, 

were the most firmly identified users. A 
proposed acceleration of the MOL schedule then under discussion would 
demand boosters m 1966, a requirement that could be met by R&D boosters 
if the demonstration launch program were extended in time. AFSC proposed 



this step to the Air Staff in October. In November, after Air Staff and 
DDR&E representatives had informally discussed the matter. Dr. Brcw u 
released $50 million of S100 million in deferred 1965 RDT&E funds for 
Titan III and directed the Air Force to submit program alternatives, 
including one which would delay completion of R&D by as much as six 
to 12 months. He requested that these alternatives itllow for- the needs of 

MOL and Program 369 and retain the ITIX option while maintaining a HIC 

21 
launch capability at Cape Kennedy for future programs. 

MHHpf Dr. Brown asked the Air Force to consider a Titan HI 
R&D test program . consisting of 15 flights with two additional vehicles 
produced and assigned to MOt,. Also' to be considered were the effect of 
concurrent mx development procurement, and launch operations and of 
limited mC production on any revised program. One synchronous equa- 
torial orbit R&D flight was to be scheduled at or near the end of the 
demonstration launch program to provide maximum time for preparation 
of suitable experimental payloads. Finally, Dr. Brown asked that the 
Air Force identify possible funding reductions in fiscal years 1S65 and 1966, 
with proposed funding in 1967, if any, kept to a minimum. 

H H| Several days later, on 20 November, the Air Force proposed 
a revised Titan III R&D flight schedule. In forwarding it. Dr. Flax advised 
Secretary Zuckert that the Air Staff, uneasy about cited Titan^IIIC usage 
rates unsupported by approved payloads, had directed AFSC to separate "C" 
production from the other Titan III models, thus making it severable. As 
far as Dr. Flax could see, the $50 million released by Dr. Brown would 
carry the program into March 1965. 
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■BHV On 28 December, concurrent with approving the HEX 
program. Deputy Secretary of Defense Vance authorized Secretary Zuckert 
to extend the Titan in R&D program an additional year in accordance with 
the schedule submitted by the Air Force. >v Mr. Vance repeated that release 
of remaining funds was contingent upon DDR&E approval of a formal 



program package. 



r Titan HI R&D flight schedule i 



.;.i 



; follows: 



Titan EDA 


Titan me 


Sep 64 


Jun 65 


Dec 64 


Oct 65 


Jan 65 


Nov 65 


Apr 65 


Jan 66 (?*10L Booster Checkout) 


Aug 65 


Feb 66 (IDCSP) 








Jun 66 " ■-~*^? 




Sep 66 {MOL Booster Checkout) 




Feb 67 




Apr 67 (Gemini B/MOL Spacecraft Qualification) 




Jun 67 




Oct 67 {Gemini B/MOL Spacecraft Qualification) 



H^The .Air Force submitted the required documentation to 
DDR&E on I March. Ten days later. Dr. Fubini approved the stretchout 
schedule but rejected the program documents, asking that they include more 
detailed planning and justification for the individual projects to support 
funding needs through 1963. He also identified other aspects which required 
more precise documentation. Assuming that the Air Force would comply, 
DDR&E or 12 March authorized release of the remaining 550 million in 
IP65 funds. 

■MHVrhe Air Force, however, was unable to furnish all the 
requested information until contracts for the stretchout program had been 
negotiated, and this was a time-consuming effort. During the first four 

v.. i 

months of 1965 it studied six different proposed alternate stretchout programs. 
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On 13 May Dr. Flax informed Dr. Fubini that contracV^begotiation would 

extend until mid-June; consequently the detailed data de-sired by DDR&E 

would not become available until sometime in July. In the interim, however. 

Dr. Flax submitted a status report en the specific points Dr. Fubini had 
25 

flfl^P On 24 May the Air Force completed a program change 
proposal (PCP) which described both the R&D stretcnout and the HIX plan 
and formally recorded the OSD decision of 28 December. As noted in the 
PCP, the objective of the stretchout was to assure continued avai'ability 
of solid motor hardware by providing for a minimum production of critical 
components- and additional development test firings, requalifying (as 
necessary) guidance and 'transtage components, and maintaining a minimum 
Titan HI launch capability at the AFETR from June 1967 to April 1968. 
This pre-josal,. requiring an- additional $47 million for 1967-68, was 
•reproved by OSD On 2 July 1965: \ ' ->3 

The Follow-on Production Plan 

fljmPPf As stated above, the stretchout of the R&D program was 
but one aspect of the major overall problem of Titan HI production. 
Concurrently, OSD and the Air Force attempted to establish a firm follow- 
on production schedule, an effort that already extended over two years. 
During a meeting on 22 April 1965, in which payloads were again discussed, 
Dr. Fubini" revivsd the matter with AFSC and SSD representatives. On 

6 May he followed up, telling Dr. Flax that it was important that he have 

27 
the Air Force's formal Titan niC production plan by i July. 

flH HP Although noting disagreement with some of the production 

needs suggested at the 22 April meeting, he thought some user programs 

had become-sufficiently firm to warrant detailed production planning and 
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evaluation of the impact on 1966 funding. He specifically asked for a 
detailed production plan that would cover IDCSP, Vela, and MOL payloads, 
as well as two contingency launches annually beginning in 1968. 

£■■^■1 In June Secretary Zuckent^met with the Secretary of Defense 
to discuss the entire Titan III program. At this time approved Titan IEE 
production consisted only of 24 HDC's. This provided a production base 
for the core vehicle but not for the solid rocket motors or the transtage, 
both essential elements of the "C" vehicle. Following their discussions, 
Mr, Zuckert on 28 June submitted a follow-on production plan that incor- 
porated the payload guidance given by Dr. Fubini. It called for the purchase 
of 12 Titan HEC's with delivery st the rate of six a year beginning Li 1967. 

Titan IK R&D Payloads 

(U) While many problems associated with Tiasr; IS were solved fay 
January 1S65, OSD was still concerned about the lack of payloads to assign 
to the R&D vehicles. On 8 January both Dr. Brown and his assistant. 
Dr. Fubini. queried the Air Force about this matter. Dr. Brown said that 
the decision to extend the R&D program provided additional opportunity to 

select worthwhile experiments and he .requested Dr. Flax to designate an 

29 
appropriate central office to manage R&D Titan XB payload activity. 

(U) Or. the same day. Dr. Fubini raised the possibility of multiple 

payloads. Ke suggested that more than one payload could be assigned to 

each booster and asked the Air Force to undertake W" 'study tej determine 

whether they could be accommodated more economically by a standard 

30 
dispenser or by a special multipayload dispenser. 

(U) Then followed a long, confusing, frustrating dialogue on the 

subject of payloads which was marked fay failure of communication among 

DDR&E, OSAF. AFSC. and SSD. This situation reached a climax on 



22 April when SSD, as "a result of the intervention of an official on 
Dr. Fubini's staff, found itself presenting in-house study res"lt= to Dr. 
Fubini before either Dr. Flax or the Air Staff had had an opportunity to 
review their content or merit. However, as" unsamsiactorj* as the presenta- 
tion was, it did show Dr. Fubini and USAF officials just how wide the gulf 

31 
between their thoughts had become. 

<U) The basic confusion stemmed from the issue of identification of 
funds to pay for payload integration and launch. SSD had understood that 
Dr. Fubini intended Titan m funding to cover all costs associated with 
launching R&D payloads, with the payload customer having a free ride on 
a free booster. Dr. Fubini, however, now insisted that the customer 
would pay for his ride, i. e. , prorated integration and launch costs. 

M ^ r - Fubini nevertheless found the results of the SSD study 
on secondary payload vehicle concepts useful in suggesting possible ways 
to house multiple experiments and to inject them into orbit. However, he 
wished more details and tradeoff analyses of dispensers and/or "bus" 
concepts. On 6 May he again requested the Air Force to initiate contractor 
studies on techniques of orbiting multiple payloads and on the use of 
transtage versus injection stage subsystems. He again encouraged the Air 

Force to establish a small technical office to investigate the merits and 

32 
feasibility of consolidating experiments in single payloads. 

MHflHflf Dr - ■ FliX a * so recognized that several misconceptions h=d 

developed and during late May and early June held discussions at several 

USAF echelons to get the problem back into perspective. On 22 June he 

confirmed the preceding guidance in a formal memorandum to General 

Ferguson. SSD's in-house efforts"were to continue but, as requested by 

Dr. Fubini, the Air Force should contract for studies on the most 



practical concept of integrating and dispensing multiple payloads. The Air 

Force was to review the merits of proposed R&D experiments and, keeping 

in mind overall costs, determine those with merit. Finally, it was to 

identify funding requirements to cover boosters, payloads, and integration 

33 
for each fiscal year. '^ 

^flfl ■■■ After the initial and highly successful Titan IXXC launching 
on 18 June, DDR&E revised its guidance on payload assignments for R&D 
flights. Current plans called for the launching of four Program 572Q 
spacecraft in June 1966 along with a third set of communication satellites. 
However, since it appeared that the four spacecraft would not be ready. 
Dr. Brown suggested that the Air Force try to meet the planned date but 
protect itself by outfitting Titan mC vehicle Mo. 14 as the carrier for the 
UHF experiment, the three-axis gravity gradient experiment, and the 
despun antenna experiment. To obtain maximum utility from these pay- 
loads. Dr. Brown suggested to the Air Force that it launch the vehicle into 
an equatorial orbit at an altitude of about 15, 000 nautical miles. Dr. Brown 
also informed the Air Force that plans for a backup booster to Vehicle 
No. 10, scheduled to orbit Vela satellites, could be dropped. Finally, in 
view of the four successful "A" test flights. Dr. Brown directed that the Air 

Force convert the fifth "A" to a "C" configuration and equip it with a flexible 

34 
dispenser for several meteorological, environmental, and other experiments. 



See p 44 above. 
; See p 44 above. 



Vn. LARGE SOLID PROPELLANT MOTORS 

(U) During fiscal year 1965 the Air Force continued development of 
the 156-inch diameter large solid propellant motor but transferred the 
260-inch effort to NASA. Both these projects, .which had their beginnings 
in 1960, were given special emphasis in 1961 by the Kennedy Administration. 
The main purpose was to provide backup boosters for the lunar landing 
mission and other space programs. Development responsibility for the 
solid motors was assigned to the Department of Defense {Air Force). 

Reassignment of the 260-Inch Motor 

<TJ) On 14 July 1964, after year-long OSD protestations that it no 

longer could or wished to support a. program for which there was no 

military need, NASA agreed to take over management and funding of the 

260-inch diameter motor development. The Air Force agreed to continue 

temporarily to administer Thiokol and Aerojet-General contracts and provide 

technical direction until NASA could take over these tasks. In September 

1964 NASA assigned the work to its Lewis Research Center which organized 

a cadre program office in Cleveland. 

(U) Subsequently, the jointly managed Air Force-NASA program 

achieved a signal success on 27 February 1965 with the firing of a 156-inch 

monolithic subscale motor in the 260-inch configuration. The test, performed 

at Thiokol's Georgia facility, was primarily a demonstration of the nozzle and 

grain design to be used in the 260-inch motor. This motor, the largest 

rocket motor to be fired anywhere to that time, generated 3.25 million pounds 

of thrust in its 72 -second test, twice that of previously tested liquid or solid 

rocket motors. Final transfer of the 260-inch program to NASA was confirmed 

2 
by General Ritland, AFSC Deputy Commander for Space, on 1 March. 
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Technical Progress on the 136-Inch Motor 
(U) Following the successful firing of the first 156-inch motor in 
May 1964, the USAF contractor—Lockheed Propulsion Co. --refurbished 
and reloaded the original casing and again fired the motor on 30 September. 
During this test the unit produced about 1.2 million pounds of thrust in a. 
burning time of about two minutes and 35 seconds--20 seconds longer than 

planned. The motor consumed about 650,000 pounds of propeliants, 30 

3 

percent more than during the May firing. 

(U) On 12 December another USAF contractor, Thiokol Chemical 
Corp. , test-fired for the first time a 156-inch motor with a moveable 
nozzle. The two previous 156-inch motors had been tested with the jet tab 
system of thrust vector control. During the December firing the motor 
developed a thrust of I. 3 million pounds and achieved its operating para- 
meters precisely as predicted. The moveable nozzle demonstrated thrust - 
deflection four times. 

fljjjjl HV After 100 seconds of operation, the plastic nozzle exhaust 
cone failed, resulting in an eight percent decrease in thrust level and 
a subsequent loss of nozzle control. This failure did not depreciate the 
major technical success of the test, however, and the unit was expected 
to require but a minor adjustment. All primary test objectives were 
achieved and the feasibility of large solid propellant motors in space 
; confirmed. 



Reevaluating Development Plans 
^mm ■■fcjeanwhile, OSAF had under consideration several 
program changes proposed by SSD early in fiscal year 1965. The system 
package proposal approved in February 1964 had called for the Air Force 
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to develop 156-inch solid propellant motors for use as high-thrust, long- 
burning, strap-on boosters. However, in August 1964, on the basis of 
internal and contracted application studies, SSD concluded that a different 
approach was now appropriate. . ^ 

■| HfTiie division now believed that since progress on large 
solid motor technology had exceeded expectations, the planned 1965-86 
program would not take appropriate advantage of the i 
Therefore on 18 August it proposed to Headquarters USAF ; 
would substitute both shorter duration burning and shorter length 156-inch 
diameter motors as well as a 90-inch diameter motor in place of the 
original four 156-inch motors. The cost would remain essentially the same 
and the smaller motors would include some technological advances. 

JH |R!le projected 90-inch motor would incorporate four features 
never tested in a single large motor: a composite double base aluminized 
propellant, a fiber glass case, a submerged nozzle, and thrust reversal 
ports. SSD anticipated demonstration firings of the "four motors in the first 
half of fiscal year 1966, .which would lay the foundation for accelerated 
development of varying length motors with diameters of SO or 156 inches for 
■ use in a wide range of missile and sp; 



* No fiber glass case as large as 90 inches had evSr been fired. 



^^B Although approved by the Air Staff, the proposal was 
treated cautiously by OSAF who felt that the effort wfcmld exceed Secretary 
McNamara's 1963 guidance. Thus, when first presented to the Designated 
Systems Management Group'(DSMG) on 25 September 1964, the package was 
rejected by Secretary Zuckert for additional justification. Following AFSC 
compliance on 13 October and review by the board structure. Under 
Secretary McMillan at an 11 December meeting of the DSMG accepted the 
recommendation that the 1965 program be approved and funds released. 
However, he instructed the Air Staff to examine closely the contractor bids 
■ on the proposed 90-inch motor to determine what benefits such a develop- 
ment would bring. Subsequently, after deciding that the contractors had 
proposed no significant technical advances, the Air Staff deleted the 90-inch 

flH HflP^ n ^ January 1965 the Air Force awarded Lockheed 
contracts for two of the three motors remaining in the-program. It was 
directed to build two 156-inch flight-configured motors with refurbishable 
steel cases at the 1. O00,000-and 3,000,000-pound thrust levels and demon- 
strate both as possible first or second stage boosters. The Air Force 
also selected Thiokol to build and test a motor at the 325, 000-pound thrust 
level that incorporated a flight configured fiber glass Tnotor case and a 
deeply submerged nozzle that would keep the motor length under 21 feet. 

The contracts let in June called for .motor firings in the second and third 

8 * , " K "' i ~*\ 

quarters of fiscal year 1966. . *■ _ ^ 



* in November 1963 the Secretary of Defense had established dual program 
objectives "...of advancing knowledge and providing the technology essential 
to the actual ^development of such motors should requirements for an 
acce lerate d effort materialize at a future time." (SOD Decision/ Guidance 
MMV s/Gilpatric,l9 Nov 63). 



r- *4 



Efforts to Salvage Post-1965 Prograrris- . -; & 
flMm On 2 November 1964, while still trying to shape its 1965 
program, the Air Force learned that DDR&E had tentatively reduced 1966 
funding by 50 per cent (to $6 million) and deleted all funds for subsequent 
years. The Air Force reclama of 9 November, while accepting the 1966 
reduction, sought to have an equal amount restored for 1967 and 1968. 
However, on 9 December OSD confirmed the earlier decision and it appeared 
there would be no large solid motor program authorised after 1966."" 

HHHp The Air Force, however, was convinced of the need to 
continue work on large solid rocket technology. While reviewing the 1965 
program adjustments in early December, the Air Staff Board also sought to 
establish a position on which the Air Force could take a stand for reinstate- 
ment. In defining a program beyond 1965, however, the Air Force was faced 
with a fundamental question. Should basic technolowjicpntinue to be explored 
or should the Air Force reorient toward system application? Secretary 
Mctfemara's guidance on the large solids, consistently ruling out specific 
system application, had established the advancement of technology as the 
goal. If, as AFSC seemed to Imply when it submitted the revised 1965 
program, the technology had been carried to the point where an almost off- 
the-shelf capability was assured and only a small scale effort would be 

needed to advance the art, then OSD's objectives would have been attained 

10 
and there was no need to continue the program. 

H HVA parallel question arose. If the program was 

toward system application, what sort of a system should it be? 

booster or ICBM? As a space booster, the 156-inch motor^rai 



difficulties. That is, while it would obviously 'increase the thrust and 



capability of the Titan in if substituted for that vehicle's 120-inch 
strap-on solids, it would also, on its own, become a direct competitor 
to the big booster. On the other hand, the solid rocket could have some 
application as a future ICBM. 

H HP Considering these matters on 8 Hecember, jthe Space Panel 
of the Air Staff Board decided in favor of continued investigation of tech- 
nology. In the panel's view, since the Titan HI would be adequate as a 
space booster through 1970 and there was no urgent requirement for a large 
ICBM capability until after 1970. the system application question was pre- 
mature. It was panel consensus that continued investigation of technology 
for both the 120-inch and 156-inch applications was essential if the Air 

Force were to meet OSD's second objective of a capability for quick 

U 

response to any future system requirement. 

|H| ■■!> this connection, APSC had proposed a $12 million 
technology extension program plus $5. 8 million for space system integra- 
tion activities during 1966. Fully half of the technology program — S6 
million — was tabbed for a silo-tethered or silo pop-up test, a feature 
related to both technology expansion and system application. The same 
testing was also recommended for 1967. The remaining S6 million of the 
technology program would be used for a submerged nozzle, hot gas thrust 
vector test, a used case hydroburst test, a two-stage integrated nozzle 
closure test, and other activities. 

■| BBThe Air Staff Board endorsed and forwarded the panel's 
recommendations to the DSMG. At its 11 December meeting, the group 
accepted the board's recommend ati ons, but Under Secretary McMillan, 
while giving some advice on the 1965 program, withheld comment on the 
1966 proposal. However, the extensive changes required submission of a 



new system package proposal and other documentation. When Secretary 
Zuckert reviewed these program documents on 21 May, he eliminated the 
provision for silo testing. The reduced program now called for S6 million 
annually for 1967 and 1968. .^ 

HH| While about half the proposed $6 nUSiot^a&irt was related 
purely to technological advances, testing of large strap-on boosters also 
was included. Also included were continuing investigations of case fabrica- 
tion and thrust vector control. The USftF package was submitted to OSD 

12 
on 29 May 1965 and at year's end it awaited DDR&E action. 
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VIH. SPACE DETECTION AND TRACKING 

(U) During the year the Air Force continued its efforts to improve 
its Spacetrack system which was a major component of the nation's space 
detection and tracking system (Spadats). Its high-powered radars and 
other optical and electronic sensors fed large amounts of data on objects 
in orbit into ADC's Spacetrack Operations Center at Colorado Springs, 
Colo. , where a satellite catalogue was maintained. The Spacetrack system 
included detection fans and trackers at Shemya, Alaska, and Diyarbakir, 
Turkey; trackers at Moorestown, N. J. . and Trinidad; and a network of Baker- 
Nunn cameras at Oslo, Norway; Edwards AITS, Calif; and Sand Island 
(Johnston .Island) in the Pacific. The system was supplemented by the 
Ballistic Missile Early Warning System (BMEWS) radars at Thule, Greenland; 
Clear, Alaska; and Fyiingdales Moor, England. In addition, the Air Force 
had under development or construction an AN/FSR-2 prototype electro-optical 
satellite sensor at Cloudcroft, N.M-, and an AN/FPS-85 phased array radar 
at Eglin AFB. Fla. 

Improvements and Project Delays 
A| M!n July 1964 AFSC transferred the Moorestown FPS-49 
tracking radar, formerly an R&D facility, to ADC and, by the end of December 
it was operating full time as a Spacetrack sensor. In October the Baker-Nunn 
camera facility at Edwards became operational. On 8 March 1965 ADC 
accepted the FPS-80 tracking radar at Shemya, Alaska. This new radar. 
which provided extremely accurate satellite position data at ranges up to 



2,500 miles, became one of the key Spacetrack facilities since it was 

able to detect Soviet satellites launched from Kapustin Yar within minutes 

of liftoff. l 

Hf While these radar and optical sensors increased system 

capability, problems arose with the FSR-2 at Cloudcroft and the Eglin AFB 

radar, both of which had been scheduled to become operational during 1965. 

In the previous year technical deficiencies with the FSR-2 optical sensor 

site had required equipment modifications and delayed completion of the 

facility by some six months--to March 1965. Moreover, new problems as 

well as contract overruns developed and it seemed that -a slippage of up to 

two years might occur before the Air Force and the North American Air 

Defense Command (NORAD) could put the unit into operation. The basic 

technical problem" stemmed from the senscr's orthicon system, which did 

2 
not accept sufficient light due to design deficiencies. 

M More discouraging -was a fire on 5 January 1965, caused by 
high voltage shorting in the transmitter section, which destroyed approxi- 
mately 75 percent of the FPS-85 phased array radar at F.glw AFB. 
Under construction since June 1962, the radar had been scheduled for com- 
pletion on 1 April- 1965. The contractor, Bendix Radio, was liable because 

^ - K% 
it had not delivered the radar and it suffered a S16. 9 million loss. A new 

delivery date was negotiated under the excusable delay clause of the contract. 

On 30 March OSD approved a S14. 3 million reprogramming action ;o provide 

3 
additional funds for the incorporation of previously planned improvements. 

System Review 

flH| HP* n 22 July 1964 De P uEv Secretary of Defense Vance created 

an ad hoc group to review DOD space detection, surveillance, tracking, and 



data processing activities and determine their capability, adequacy, redun- 
dancy, and efficiency—both current and programmed--for accomplishing 
their primary missions. This Detection and Tracking of Satellites (DATOS) 
Working Group, after nine months' study during which it hearu presentations 
from many of the agencies involved, made its formal report to Secretary 
Vance early in March 1965. Contrary to the prevailing Air Force and ADC 
view, the report was generally optimistic. With respect to the catalogue, 
the report stated that current accuracy was more than acceptable to most 
users of Spadats data and that existing U.S. antisatellite programs were 
being adequately supported. With respect to the efficiency of existing and 
projected hardware, the group concluded that the performance of detection 
and tracking facilities was generally adequate to the tasks and demands 
made upon them. 

flflfl HV The group's overall conclusion was~that all 'existing sensors 
contributed in a nonredundant fashion to the operation of Spadats. Multiple 
detection on the first few orbits aided generally in quick determination of 
orbital parameters. Elimination of any sensor would leave gaps in detec- 
tion coverage and would also complicate precision tracking. This would 
change, however, when the FPS-85 became operational at Eglin AFB in 
1967. At that time, the group recommended, the Air Force should close 
down the Moorestown and Trinidad trackers. 

jj^VThe group also recommended that the Air Force" ' 
prepare and submit plans for improving the detection capability of BMEWS 
Site III, adding a third computer for the Colorado complex, 
closing the Spacetrack Center Alternate Facility at Hanscom Field, Beciford, 
Mass., integrating the Navy's Spasur net with FPS-85, and taking a number 
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of other steps to enhance tracking and detection. " 

(U) Secretary Vance approved the group's report and on 5 May, 
transmitted it to the JCS and the services for guidance. He specifically 
requested JCS to submit a standby plan for-use of the FPS-85 as backup 
to the Space Defense Center as well as a plan for integrating Spasur with 
the FPS-85. As part of this plan, the JCS was to investigate whether or 
not to move Spasur headquarters at Dahlgren, Va. , to Eglin. (The Joint 
Chiefs forwarded these instructions to the Air Force and the Navy on 
22 June 1965.) Finally, Secretary Vance also directed the Air Force to 

submit by I September 1965 plans for eliminating the Moorestown and 

6 
Trinidad radars from Spaeetrack when FPS-85 became operational. 

NORAD Qualitative Requirements 



While the DATOS group was at worlf,, NORAD officials 
on 17-19 November 1964 met with representatives of all unified and 
specified commands, military departments, and DOD intelligence agencies 
to discuss and consolidate their space detection and surveillance require- 
ments. The results were incorporated into NORAD Qualitative Require- 
ments NQR-2-65 and forwarded to the JCS in January 1965. The Joint 
Chiefs recognized that the requirements, if met, would create a strong 
capability but questioned its need. That is, the JCS felt that the 

requirements were more demanding than the threat justified or the 

7 ■'* 

negation technology would permit. In commenting to OSD on I April, the 

JCS stated that it considered the requirements as guals to be reached as 

technology improved and asked OSD to approve them for planning purposes 

only. Additionally, based on current * intelligence and the state of the art, 
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the JCS recommended certain modifications to the goals to be attained by 
1970. 8 

^H BBv ^ n ^ May Secretary Vance disapproved NQR-2-65, Doth 
because of the JCS position and for reasons of his own. Fundamentally, 
he disagreed with NORAD's estimate of Spadats 1 deficiencies and with its 
analysis of the threat. In this connectior -he asked the JCS to review the 
NORAD mission with respect to deep space probes. The DATOS report 
had noted that the only expressed requirement to detect deej. space objects 
had come from the intelligence agencies. Since this was a unique require- 
ment which would involve procurement of equipment not needed for any 
other part of the NORAD mission. Secretary Vance thought it might be 
appropriate to relieve NORAD of the responsibility. 

(I 0P The JCS agreed that there was little military requirement 
for deep space ephemerides to justify special equipment but that such need 
might develop in the future. If this occurred, logically NORAD should 
exercise operational control of any special sensors. Consequently, the JCS 
advised the Secretary of Defense that it was inappropriate to place an arbi- 
trary limit on altitude for NORAD's space detectidb and -tracking : 



IX. OTHER SPACE PROJECTS 

Meteorological Satellites 
H|||H|^F Following its establishment in 1958, NASA was made 
responsible Tor developing meteorological satellites to satisfy the require- 
ments of all U.S. agencies. Tiros (Television Infrared Observation 
Satellites), the original program, was to be followed by the more 
sophisticated Nimbus with an operational date in 1963. The first Tiros 
was launched in April 1960 and by fiscal year 1964 three others had 
orbited. Nimbus, meanwhile, fell three years behind schedule and during 
1964, at the urging of both the Weather Bureau and DOD, the space agency 
began work on a Tiros operational satellite system to provide an interim 
national capability. On I April 1964 OSD agreed that_the general charac- 
teristics of the proposed system, now called the National Operational 

Meteorological Satellite System (NOMSS), would meet minimum defense 

1 
requirements. 

The Joint Meteorological Satellite Program Office 

d HV ° n I 2 Juce 196 - DDR&B directed the services to establish 
a joint meteorological satellite office under general sponsorship of the 
Air Force to determine whether NOMSS would meet all DOD requirements 
or wnether a separate military system was required. 

■■ ■Bfeubstquently, Dr. Brown approved a proposal by Dr. 
McMillan to establish the Joint Meteorological Satellite Program Office 
(JMSPO) under the Director of Development Plans and obtain Army and 
Navy participation. In formally announcing formation of the JMSPO on 
23 November, OSD described it as a joint staff office under' the executive 
management of the Air Force. It was responsible to DDR&E for the staff 
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: Defense Department's total meteorological satellite 
,-as to serve as DOD's agent for negotiations with NASA 
and the Department of Commerce on such matters. Drawing on the expertise 
and experience of people throughout DOD, the JMSPO would, in cooperation 
with the Weather Bureau, continually review the NASA meteorological satellite 
program, define military applications of the national system, collect and 
consolidate service and JCS requirements, and determine if DOD needs were 
being satisfied. 

■■I^^Pr By the end of the fiscal year, and its first seven months of 
operation, JjVJSFO was able to report some major accom^tfstoients. The 
office had consolidated, evaluated, and forwarded to the Weather Bureau all 
of DOD's meteorological satellite requirements. In response to JCS and 
DDR&E requests for more security protection of meteorological satellites 
on which DOD would rely, it had brought together experts from many agencies 
and determined the hardware, techniques, and policies required to forestall 

flM Wtm Also, JMSPO had solicited from the three services design 
studies for a tactical meteorological satellite. Thus, if the NASA system 
failed to satisfy military needs and schedules at reasonable cost, the design 
studies would at least give DOD a head start toward initiating its own system. 

DOD Requirements for Meteor ological Satellite Data 

4Hfl HK^y the spring of 1965 the JMSPO had completed a formal * 
revision of DOD's current requirements for meteorological satellite data, 
which Secretary Zuckert forwarded to J. Herbert Holloman, Assistant 
Secretary of Commerce for Science and Technology, on 6 May along with 
some comments of his own. A paper containing these requirements had 
already been passed to NASA as the responsible government agency. In 
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discussing them with Mr. Holloman, Mr. Zackert was continuing an 
exchange of information begun to assure that the Weather Bureau and the 
Air Force, __ would have a consolidated 

position. As the Secretary told Mr. Hollomaj^ he thought it important that 
DOD join with the bureau in additional planning for the national meteoro- 
logical system. In particular, DOD had to know about the nature and timing 
of improvements planned for the system. In the final analysis, of ccurse, 
DOD needed to know as soon as possible when the system arould satisfy 
requirements and at what cost. 

IBM HBSecretary ZucRert noted that coverage of any part of the earth 
had to be available to DOD at all times, although actual coverage might be 
on a selective basis on any given day. For special DOD operations, coverage 
might be needed within a certain time period. He said that DOD required 
once-a-day and once-a-night Automatic Picture Transmission Subsystem 
coverage for tactical operations, a once-a-day stored readout picture for 
strategic application, and at least a 95 percent guarantee of a satellite in 
operation at all times. For special missions, DOD nkight occasionally ask 
for a special orbit- The Air Force Secretary also described. a number of 
other specific DOD requirements for meteorological data to help it carry 
out its various worldwide i 



ASSET-START 
i continued investigation of reentry vehicle tech- 
nology following termination of Dyna-Soar, OSD in December 1963 had 
authorized the Air Force to expand its ASSET (aerothermodynamtc/ elastic 
structural systems environmental test) project. By the end of the fiscal 
year, OSD had approved an expanded research effort which included ASSET 



as one of five closely related but separately funded elements in a new 
program called START (spacecraft technology and advanced reentry tests). 
Its objectives included many of those of the discontinued Dyna-Soar as well 
as.others needed to establish a technological base for lifting body reentry 
spacecraft. 

HH Using analytical studies, ground experiments, and flight 
tests, START was to explore problems of reentry conditions, materials, 
and techniques to obtain basic technical data and develop design character- 
istics. In addition to ASSET, START included a subsonic-transonic flight 
test project, alternative configuration studies, advanced design studies, 
and the M-103 (discussed below) On 9 June 1964 OSD released deferred 

funds for the M-103, and SSD began to prepare work statements for the 

6 t 

other three START- elements. 

The ASSE T Flight Tests 

flH HP The objective of ASSET was to work out structural 
configuration concepts applicable to the design of hypersonic aerospace 
vehicles, establish methods for predicting dynamic instabilities and 
reliability of such vehicles, and determine aerodynamic heating phenomena 
for lifting reentry systems. Manufactured by McDonnell Aircraft, the 
ASSET vehicle was 63. 7 inches long and 58. 9 inches wide, had a 70° 
swept wing 14 square feet in area, and weighed 1. 100 pounds. The upper 
surface was shaped like a conical cylinder and the bottom was fiat. The 
Air Force planned a series of six test flights — four with aerothermodynamic 
structural vehicles (ASV's) and two with aerothermodynamic environmental 
vehicles (AEV's). The first ASV, flown on 18 September 1963, provided a 
great deal of useful data and was highly successful. The second ASV launch, 
on 24 March 1964, failed when the second stage of the booster misfired. 



(U) During fiscal -year 1965 the remaining ASSET test flights were 
completed. The * K ird vehicle, ASV-3, was launched on 22 July and 
recovered from the Atlantic Ocean. The fourth and fifth flights, the AEV's, 
took place on 27 October and 8 December 196*k These vehicles success- 
fully conducted flutter and oscillatory pressure experiments and, as 
programmed, were not recovered. 

CO) The last ASSET vehicle, ASV-4, was launched on 23 February 
1965. Although failing to recover the vehicle, the Air Force considered 
the test as a success.- Excellent data was received which indicated the 

ASV performed as planned, reaching a velocity of 19. 500 feet per second 

8 
and an altitude of 205, 000 feet. 

H^H|BVln its final summary of the program in April 1966, the Air 
Force Flight Dynamics Laboratory concluded that ASSET had amply 
demonstrated that maneuverable, reuseable, reentry vehicles were feasible 
and promising. It also noted that ASV-3, the one craft recovered in 
July 1965, was reflyable. It observed, too, that the program had shown 
that scaled-down vehicle flight testing was an excellent way to consolidate 
technology. The laboratory recommended that in any future high lift/ 
drag variable geometry flight test program, major emphasis be on develop- 
ment of reuseable spacecraft. It suggested such spacecraft avoid water 
landings because of the highly corrosive nature of salt water, as evidenced 
in the recovered ASV-3- Finally, the laboratory noted the need for improved 
means of joining refractory metals. ' ~ 

Defining the SV-5 

mm While the ASSET launchings were proceeding, the Air Force 
and DDR&E were having some difficulty in agreeing on the size, configura- 
tion, and, ultimately, purpose of the M-103 test vehicle, designated the SV-5, 
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As distinguished from ASSET, which concentrated on acquiring data on 
radiative reentry vehicle structures, techniques, and materials, the 
SV-5 was to investigate ablative heat shield designs as well as general 
handling characteristics, control system requirements, and piloting 
aspects in subsonic and transonic speed ranges and during landing approach 
and touchdown. This would be accomplished through a series of four 
flights, beginning in December 1966. NASA would also assist with the 
evaluation of the low-speed characteristics of its own M-2 and HL-10 
lifting body vehicles. 

HH ^BrThe Air Force and DDR&E differences over the SV-5 
fundamentally reflected the former's interest in manned space systems, 
requiring larger vehicles, and the disinterest of the latter, who was more 
concerned with the return of small data packages from orbit. Ultimately, 
on 2 November, Dr. 3rown rejected Air Force arguments and directed 
it to develop the smaller vehicle with a 28-inch diameter base weighing 
500 pounds, about one-half the size and one-third the weight uf the 
vehicle favored by the Air Force. By this time, however, design of ths 
vehicle had evolved to the point where, after long discussion in March 
and April, the final configuration was a 34-inch, 577-pound vehicle which 
would return about 80 pounds from orbit by means of an externally mounted 

deorbit engine. On 15 June 1965, SSD submitted a proposed development 

10 
i Dr. Flax for approval. 



Nuclear Detection Satellites 

■■■The phenomenal performance of the first pair of Program 

638 satellites, launched 16 October 1963, had led ARPA to accelerate the 

associated research and test schedules by as much as a year. The joint 

ARPA-AEC-Air Force nuclear detection satellite project--the spaceborne 



"Hotel" of the Vela project--was intended first to determine the normal 

radiation environment ir. space and then define the sensing parameters for 

the satellite detectors. A now launch schedule, prepared by SSD and ARPA 

late in fiscal year 1964, had called for launching the second pair of satellites 

on 15 July 1964, the third on 15 July 1965 {with backup on 15 October in event 

U 
of failure), and the last on 15 July 1966. 

wmm* <p n e sec ond pair of satellites was put into orbit from Cape 

Kennedy on 17 July 1964 by an Atlas-Agena booster. The primary objective 

was to test more sophisticated detectors and determine more precisely the . 

characteristics of the background radiation in space. ' X-ray.-^amma ray, 

and neutron detectors were to obtain data to provide additional information 

on test detection, satellite capabilities, and false alarm rates. A secondary 

objective was to place another smaller radiation detection satellite carried 

aloft as a piggyback load, into elliptical orbit to monitor radiation intensity 

12 
continuously. 

qBj ■■■Although some difficulty in the operation of the X-ray detec^ 

tor of one of the Vela satellites was detected as early as 20 July, due 

apparently to broken windows, the problem was overcome by a redundant 

system 'and, by the end of the year, both were operating in excellent fashion. 

All primary test objectives were met and the program subsequently realized 

a bonus of extended satellite usefulness and performance which exceeded the 

design time of six months before failure. Moreover, the original pair of 

1963 satellites continued to operate and send useful data. The piggyback 

satellite ceased operation on 12 January 1965, but not before it, too, had 

13 
satisfied test objectives. 



m^H^Vr As noted elsewhere, during fiscal year 1965, Jfunds 

were supplied to two other projects, _ .. _ _ _ .. ' to incorporate nuclear 
detector experiments in their satellites. 

Deemphasizing Nuclear^Power in Space 
(U) Snapshot was a joint Air Force-Atomic Energy Commission 
<AEC) program initiated in 1961 to demonstrate the launch, orbital start 
up, and operation in space of nuclear reactor power equipment. AEC 
planned to furnish the units for flight test, while the Air Force developed 
command and control, power distribution, and test equipment to operate 
the reactors, provided the Agena satellite and Atlas booster, and conducted 
the flight test. During fiscal year 1964 Snapshot almost came to a pre- 
mature end: Snap 2 was cancelled and only Congressional intervention 
saved Soap 10A from a similar fate. However, as a result of continuing 
DOD shortages, AEC agreed to fund the work in fiscal year 1965. 

Snap IQA 

(U) On 3 April 1965, after almost four years' preparation. Snap 10A 
was successfully launched from Vandenberg AFB into a near-perfect 
circular orbit by an Atlas-Agena booster. Four hours after injection into 
space, the nuclear reactor was remotely activated by removal of its 
internal shielding that had kept the emission of electrons from the Uranium 
235 fuel element from reaching the chain reaction stage. The reactor 

immediately began to provide power for a small ion engine in this first 

15 
attempt to test a reactor-ion system in orbit. 

(U) Twelve hours after launch, radio signals from the satellite 

indicated that the reactor was producing 620-668 watts of electricity— about 



20 percent more than its designed power. This electricity was' stored in 

a bank of batteries which released it as the ion engine was put through a 

series of starts and stops. After successfully operating for more than six 

weeks. Snap 10A unaccountably shut down on I6,gtfay. The first indication 

of trouble came when the satellite's reactor-powered telemetry ceased. 

Forty hours later, telemetry was started up by standby batteries, indicating 

16 
the reactor had shut itself down and was no longer producing power. 

(U) AEC had planned to conduct a second flight test, but shortly after 

the end of the fiscal year the commission informed the Air Force that it 

was cancelling the arrangements because no practical use had been established 

17 
zor the power device, 

Snap-50/Spur 

(S-Gp 4) Snap-50/Spur was a cooperative TJSAF-AEC-NASA effort to 

develop technology for lightweight nuclear space power equipment rated at 

300 to 1,000 kw and designed for 10,000 hours of continuous operation. 

During fiscal year 1964 both AEC and DOD cut back on this work, OSD 

limiting the Air Force to SI million for investigations of the spacecraft's 

18 
design constraints on the power unit. 

(U) The 1965 effort continued at a low level and at midyear it 

became obvious that AEC's 1966 budget for Snap-50/Spur would be very 

low. Since the Air Force was unable to describe a military use for such 

a large power source, it could not assist the agency in its battle for funds. 

The commission's funds were cut as expected, and it reduced its space 

effort drastically. Thus, at year's end, USAF-AEC joint efforts on space 

19 
nuclear reactors were almost negligible. 
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25 Nov 64, subj: Spt Relationship with NASA; ltr (UJ, Schriever to 
Seamans, 15 Mar 65, subj: Reimbursements with NASA all in Plcy 
& Plans Gp R&D 4-14. 

Ltr (U), Seamans to Schriever, 12 Apr 65, in Plcy & Plans Gp 



Ltr (U). Luther T. Lee, AFSC, to O. F„ _Redfield, NASA, 21 May 
65, subj: Reimbursement Principles for AFSC/NASA Spt Agreements, 
in Plcy & Plans Gp R&D 8-3-14. 

Resume (U), AFSC/NASA Discussions on Reimbursments, undated, 
unsigned, in Spt Div R&D 8-3-1-1; MR (IT), Luther T. Lee, undated, 
subj: NASA Reimbursements, in Spt Div R&D 5-1-1. 

For Background on this troubled relationship at VAFB, see Hist (U), 
1st Strategic Aerospace Division, Jul-Dec 64, pp 37-52; Jan-Jun 65, 
pp 24-6. 

Ltr IV). Col Paul C. Murphy, Ch. Ranges & Fac Div, to A FRCP E 
{Lt Col Chell). undated, subj: NASA Agreements at VAFB. in Spt 
Div R&D 8-3-1-1; ltr (U) Brig Gen Wendell -.. Carter, AFSC DCSl 
Compt, to USAF (AFRDC), 30 Oct 64, subj: NASA Spt Agreement, 
in Plcy & Plans Gp 4-14-4. 

Ltr (U), Maj Gen W.K. Martin, Asst VCS, to SAC (DPLCM) and 
AFSC {SCGR), 18 Feb 65, subj: NASA Reimbursement for National 
Range Spt, in Plcy & Plans Gp R&D 4-14. ' 



Cantwell (U). p 11. 

Hist <U>, Dir/Dev, Jul-Dec 64, p 22. 

Memo (U), Maj Gen Vincent G. Huston, Dep DOD Mgr MSF Spt Ops. 
11 Jan 65. subj: DOD Spt of Project Apollo, in Dir/Plans RL (65) 
67-1. 



UNCLASSIFIED 



Notes to pages 20 - 22 



UNCLASSIFIED 



Memo (U), Flax to CSAF, 21 Jul 64, Study of DOD Participation in 
On-Board Experiments of NASA's Apollo Program; memo (0). 
McMillan to DDR&E, 24 Sep 64, subj: Study of DOD Participation in 
On-Board Experiments for NASA's Apollo Program; ltr (U), Brown to 
Seamans, 7 Oct 64; memo (U). Brown to Asst SAF (R&D). 7 Oct 64, 
subj: Study of DOD Participation in- On-Board Experiments of NASA's 
Apollo Program; MR (U), Col John J. Anderson, Dir/Dev Plans, 
29 Oct 64, subj: Apollo Experiments; ltr (U) Col vRodney Nudenberg, " 
Asst Dep Cmdr for Space, AFSC, to USAF {Col Anderson), 20 Nov 64, 
subj: Apollo Experiments; ltr (#), Maj Gen A. J. Kinney to AFSC (MSF), 
11 Dec 64, subj: Proposed AF Experiments for Apollo Fits 204 & 205; 
memo ($), Col K. Schultz, Space Diy,, to Ferguson, 17 Dec 64, subj: 
DOD Participation in On-Board Experiments of NASA's Apollo Program; 
memo {0), Schultz to Asst SAF (R&D), 12 Jan 65, subj: Plcy on 
Approval of Apollo On-Board Experiments; ltr (0), Brig Gen Harry L. 
Evans, AFSC Dep Cmdr for MOL. to USAF (Col Anderson), 1 Feb 65, 
-*-— subj: Approval of Apoilo Experiments, all in Plcy & Plans Gp R&D „ 
4-6-4. 

Ltr <U), Brig Gen Edward B. Giller, Dir/Sci & Tech, to Dir/Dev 
Plans, 12 Feb 65, subj: Radiation Measurements and Manual Autonomous 
Nav Experiments for Apollo Fits 204 & 205; memo (U), Flax to DDR&E, 
3 Mar 65. subj: AF Scientific Experiments for In-Space Testing; memo 
(TJ), Brown to Asst SAF (R&D), 18 Mar 65, subj: AF Experiments for 
__ *Apbllo; ltr (U). Schultz to AFSC (MSJ£4), 23 Mar 65. subj: AF Experi- 
ments for Apollo, all in Plcy & Plans Gp R&D 4-6-4. 

Ltr (U) Col John M. Coulter, AFSC Dir/NASA Prog Spt for Space, to 
USAF {Col Anderson), 8 Mar 65, subj: DOD Apollo Experiments; ltr (U). 
Lt Gen Hewitt T. Wheless, Asst VCS, to Asst SAF (R&D). 26 Mar 65, 
subj: AF Experiment on Apollo Fit; memo (U). Flax to 'JDH&E, 29 Mar 
65, subj: AF Experiment on Apollo -Fit: memo (U). Fubini for Brown to . 
Asst SAF (R&D). 9 Apr 65, subj: AF Experiments for Apollo; ltr (Ul 
Schultz to»lSC (MSF-l), 15 Apr 65. subj: AF Experiment for Apollo, a.11 
in Plcy & Plans Gp R&D 4-6-4. ? 



8-3-11. - ~- 

Memo*"(U), Brown to Asst SAF {R&D), 29 Jsn 65, subj: Mgt Responsi- 
bility for Kokee Park Tracking Stn; ltr (U), Gen Davis" to AFRDC 
(Ferguson), 17 Mar 65, sijbj: NASA-DOD Agreement on Op of Collocated 
Ground Stns; memo (U) Brown to U/SAF, 16 Apr 65,- subj: Mgt of DOD/ 
NASA Network Stns of Common Interest; memo (U), McMillan to DDR&E, 
26 Apr 65, subj: Mgt of DOD /NASA*Net work Stns of Common Interest, all 
in Spt Div R&D 8-3-1. . 

Ltr (U), Seamans to Brown, 18 May 65; agreement (U) DOD/NASA. ^ _ 
s/Seamans and Brown, 18 May 65, subj: Regarding Their Respective Land- 
Based Tracking, Data Acquisition, and Coram Facs; ltr (U), .Gen Davis to 
USAF (AFRDDC), 15 Jur; 65, subj: Mgt of DOD/NASA Network Stns of 
Common Interest, all in Spt Div, R&D 8-3-1. ~ 



UNCLASSIFIED 



UNCLASSIFIED 



Ltr (U), D.V. Schnurr, Assoc Dlr Bud, to Asst SAF (I&L) {Mr. 
Sullivan), 9 Mar 65, subj: Reimbursement for Common Item Spt 
at Cape Kennedy; ltr (U), Robert C. Charles, Asst SAF {I&D, to 
John D. Young, Dep Assoc Adm for Admin, NASA, 7 Apr 65; ltr (U). 
Col Irwin J. Keefer, Ch Reqts Div AFSC, to USAF '{AFRDPE}. 28 
Apr 65, subj: ETR/KSC and MILA Supply Spt (NASA) Agreements; 
ltr (U), Maj Gen Jack J. Catton, Dir/Op R^jqts & Dev Plans, to 
AFSC (SCOR), 14 Jun 65, subj: ETR/KSC and MILA Supply Spt (NASA) 
Agreement, all in Plcy & Plans Gp R&D 4-14-4; MS (U), Lt Col L. R. 
Garcia, Cong Invstigatlbn Div, 9 Sep 64, subj: Consolidation of 
Supply Mgt Hearing on ETR; ltr (U), Col E. T 4 Hovatter, Exec DCS/ 
R&D, subj: Congressional Inquiry from Sen. Sfeiathers Regarding the 
Cape Kennedy Area (SAFLL No. ASD 8840); memo (tJ). Hugh E. Witt, 
Dep for Supply & Mnt. to Asst SECDEF {I&D?- 20 May 65, subj: 
GAO Pinal Rprt, dtd, March 17, 1964, "Excessive Cost Incurred at a 
Result of Multiple Mgt of Supplies at the AMR (ETR)". all in Spt Div 
R&D'TF-l: Joint Procedures for Common Item Supply Spt at Gape 
Kennedy AFS and MILA (D), s/Huston and Kurt Debus, KSC. 30 Jun 
65, in Spt Div R&D 8-3-1. 

Ltr (U), Dryden to Vance. 27 Jun 65; memo (U), Vance to SN & SAF, 
5 Feb 65, subj: Military Fit Tng for NASA Astronauts Candidates; 
ltr (U), Vance to Dryden, 5 Feb 65; memo (U), Lt Col Paul L. CheU, 
Space Div, to Col Chester J. Butcher, Ch. Space Div, & Maj Gen R.D. 
Curtin. Dir/Dev Plans. 12 Feb 65; ltr (U), Vance to Dryden, 1 Mar 65; 
ltr (U), Zuckert to Dryden, 10 Apr 65, all in Plcy & Plans Gp R&D 
4-14-6. 



Chapter ffi 

Cantwell (M, pp 60-1. 

Rprts (§), Reliability Status, Program 437, SAAMA, in Proj Dev Div 
R&D 2* sup {|> to Air Staff Digest No. 23, 22 Apr 65. 

Program 437, 2.10.06.01.4, s/McMillan, 15 Apr 64, in Proj 
R&D 2. 






Memo (/), McMillan to Fubini. 26 May 64; ltr ty. McMillan to DDR&E, 
23 Jun 64, 

SECDEF Decision/Guidance (|), Prop-am 437. 2.10.06.01-4. s/ Vance. 
4 Aug 64, ack Zuckert. 17 Aug 64; memo If). Fubini lor Brown to SAF. 
8 Aug 64, subj: Approval of USAF FY 64 Program 437. 



UNCLASSIFIED 



Msg <0), AFRDPE 62563, USAFJ:o AFSC, 6 Aug 64, " " " 
msg (|). AFRDPE 74101, USAF to AFSC, I? Sep 64, subj-: "' 

Cost and Sched; ltr (C), Col Taylor S. Zinn. Dir/Unmanned Sp " 
Pr°g^_AFSC^ to^AXRDC (Curtin), 28 Sep 64, subj: ' __" ~ _~" " 

f Col Rodney Nudenber£ toUSAF" " 

"(AFRDP), 30 Dee" 64, _ 

Fund Reqts; ltr (U). CoPRalph'W. ^Kiser, Asst" R&D Progr to" " 
AFSC (SCCP), 25 Feb 65, subj: Revised Program _" " _ ' _ _ _ 

Fund Reqts; memo (I). Flag to DDR&E, 24 Jun 65', subj: Program 

m _ '(IT) Leonard 

Marks, jf . , AssT SAF.'ft'o Asst SECDEF (Compt). 29_Jun65, subj: 
Reprogramming Action FY 65-14 for RDT&E, AF, "~ " "' 



,FundHlg; msg.(y)._AFRDC S4193. USAF to AFSC. 

30 Nov 64, _ memo (J). Fubini for Brown 

to SAF, 23 Dec 64, subj:. Approval of USAF FY 65 RDT&E* Program 
437. in OSAF 73-64. vol 3. \ 

• USAF 



Memo (J). Maj Matthew J. Hegerle. Space Div, to Curtin et_ al, 21 
5 Apr 65. " ' "" McMillan S> DDR&E, 21 Apr 65. 



SECDEF Decision/Guidance 0|), F-4-044, S/McNamara, 1 Oct 64 
ack/ McMillan, IS Oct 64, Ln Proj Dev Div 922-1964; memo (f), 
to SAF, 3 Nov 64, subj: Approval of USAF FY 65 RDT&E 



Msg <|). AFRDPE 84605, USAF to AFSC. 12 Oct 64, subj: 

AFRDPE 97408. USAF i 
AFSC, 



Memo (U), Butcher to Curtin, 22 Dec t4, subj: Follow-on Satellite 
tatcp; msg It).* AFRDPE 51333, USAF to AFSC & SSD, 26 Dec 64, 

. AFRDPE 60560. USAF to AFSC, 
22 _Dec 64, " -- -.. _ .._ _. ... 

-Msg <t). AFRDPE 75604, USAF to AFSC, 10 Jan 65. 



wmS^A 



' pages 33 - 39 



Hegerle, Spacg Div, to SSD, 11-12 Jan 



65, undated; msg (•J^AFRDPE 87122, USAF Jo AFSC, 17 Feb 65, 

*£U), Col Donovan F. 3mith, Ch Def Div. 

ARPA fCapt R". B"."G"^eenwood,USN), 12 May 65, subj: ARPA Ai 
% satellite Feasibility Study Rprt, " -- - - t 



For the antecedents of Program? 461, see Lee Bowen, An Air Force 
History of Space Activities, 1945-1959 (AFCHO 1964). pp 43-50; 
162-67; CSAF Policy Book (|). 1965, Item U-102. 1 Jan 6a 

Cantwell ($. pp 51-59. 



i 461. s/McNair.a 



Memo (•} Brown to SAF. 27 Oct 64, subj: Approval of USAF FY 65 
RDT&ETYogram 461. in OSAF 73-64. vol 3; ltr (J). Brig Gen A.J. 
Evans to AFSC.^2?~Dec 64; subj: Program 461JPIanning, in Proj De\ 
Div R&D 1-7. 



Hist A. Dir Dev Plans. Jul-Dec 64. pp 69 r 70; ltr (f). 
24 Dec 64; msg <A. Col J. J. Pellegrini. Ch Msl &Sjx 
to AFSC. 18 JanT>5. in Proj Dev Div R&D 1-7. 



MB" (A, Maj H. H. Stephenson, 461 FEM. 5 Feb 65, subj: Status of 
Program 461 Planning; MR (f), Robert S. Sargent, Dep Asst Dir (Def 
Systs) DDR&E, 12 Feb 55, subj: Program 461. both in Proj Dev Div 
R&D 1-7. 

■Hist !$). Dir/Dev. Jan-Jun 65, pp 85-88; msg (§>. AFRDDF 88814. 
USAF to AFSC. 24 Feb 65. in Proj Dev Div R^D 1-7. 

Hist f ). Dir/Dev. Jsn-Jun 65. pp 85-88; ltr (*. AFSC(Zinn) to USAF 
(Dir/Dev), 6 May 65. subj: Program 461 Launch Sched. in Proj Dev Div 
R&D 2-1-1; memo (§). Col Kenneth E. Brown. Actg Ch. Msl & Space 
Div. to Evans. 10 Jun 65, subj: Strike Impact gn Program 461. in Proj 
Dev Dtv. Nov 64-Dec 65 Read File. .? 

ASSS <1). Stephenson, 30 Apr 65, subj: Release of FY 65 Funds for 
Spt of Program 461 -Launches; memo m). F. J. Ross. Dep t.eqts. 
Asst SAF (R&D), to DDR&E. 5 May 6*.*subj: Release of FY 65 Funds 
for Spt of Program 461 Launches, both in Proj Dev Div. Nov 64-Dec 
65 R ead file; memo (f). Brown to SAF. 3 Jun 65. subj: Appratarirof 
USAF FY 6S RDT&E Program 461. in OSAF 27-65. 



'- /; -rH&'PAG'E "IS UNCLASSIFIED 



UNCLASSIFIED 



Hist (f). Dir/Dev. Jan-Jun 65. pp 85-88; ltr (f). A.J Evans to .A; 
(MSFU). 20 May 65. subj: Reactivation cf Ft. Greeley Readout Stn. 
Proj Dev Div. Nov 64-Dec 65 Read file. 

Hist (f). Dir/Dev Plans.! Jui-Dec 64. pp 71-3. 

Ltr (|). A.J. Evans to Asst SAF (»&D), 18 Dec 64, subj: Eval of 
Program 461 - Vela Interactions; memo (S). Flax to DDR&E. 22 D€ 
subj: Eval of Program 461 - Vela Interaction: msg (■). Stephenson 1 
AFSC, $ Jan 65. all in Proj Dev Div N<J» 64-Dec 65 Read file. 



Cantwell {VI pp 69-71. 

MR (|l. Lt Col N. Polio. Elct Sys Div USAF. 31 Jul 64. subj: Mtg , 
i. in Spt Div SLS 3; 
subj: Program 369. 



DOD COMSAT Program, in Spt Div SLS 3: memo if). Fubini to Asst 

ia" : 



Memo ti). Brown to SAF. 27 Jul 64. subj: Approval of USAF FY 64 
RDT&E Program 369. in OSAF 73-64. vol 2; msg (J). AFRDDD 61500. 
A.J. Evans to AFSC. 5 Aug 64- in Spt Div SLS-3. 

Minutes (f). 93d Mtg DSMG. 5 Oct 64: memo (*. Vance to SAF. 
19 Oct 64. subj: IDCSP: memo (f). Fubini for Brown to SAF. 19 Oct 64. 
subj: Approval of USAF FY 64 RDT&E Program -J69. COMSAT, both in 
OSAF 73-64. vol 3. * 



Memo (§) Fubini for Brown i 


:o SAF. 27 Aug 1 


J4, subj: Approval 


FY 64 RDT&E Program 369. 


in OSAF 73-64. 


vol £ memo (U). 


for Brown to SAF. 23 Nov 64 


',, subj: IDCSP. i 


in OSAF 354-64. 



Msg ttJ). MSFU 26411, .AFSC to USAP>~25 Jun 65. msg <f). AFRDDD 
84501. USAF to AFSC et_ al. 2 Jul 65. both ia Proj Dev Div Prog 572 
memo (U). Fubini for Brown to SAF. 26 Nov 64. sabj: USAF FY 64 
RDT&E Program 369. in OSAF 73-64. vol 3. 

Memo (U). Fubini for Brown to Asst SAF (R&D). 16 Sep 64. subj: 
Gravity Gradient Stabilization Test for COMSAT: memo (U). Harry 
Davis, Dep Research. Asst SAF (R&D), to DDR&E. 12 Oct 64. subj: 
Gravity Gradient Stabilization Test for- COMSAT: memo (U). Fubini 
for Brown to Asst SAF (R&D). 1? Oct 64. subj: Authority to Proceed 
with Gravity Gradient Test Satellite, all in OSAF 354-64; Hist (f). 
Dir Dev. Jul-Dec 64. 36-8. 



UNCLASSIFIED 



UNCLASSIFIED 



Notes to pages 44 - 47 



9. MB (U), unsigned, undated, subj: 572/Q Background, in Pro] Dev Div 
572 MP; memo #, Fubini for Brown to Asst SAF (R&D). U Jan 65, 
subj: Program 369 Secondary Payloads, in OSAF 173-65; msg (0). 
AFRDDD 77832, Col Grover C. White, Jr., Elct Sgs Div, USAF. to 
AFSC. in Spt Div SLS 3; ASSS {■}. Evans, 8 Apr 95, subj: Program 
572 Secondary Payloads; memo (\. HarryDavis to-DDR&E. 20 Apr 65, 
subj: Program 572 Secondary Payloads, in OSAF 173*65; memo (S). 
Bromn to ARPA, 5 May 65, subj: Nuclear Test Detection Satellites in 
the IDCSP; ltr (§), Sproull to U/SAF, 3 Jun 65, ARPA Order No. 102. 
Amend 35, both in Proj Dev Div, 572 MP; msg <|). AFRDDD 78214. 
White to AFSC, 4 Jim 65. in Spt D:v Payloads; hist (M), Dir/Dev. 
Jan-Jun 65, pp 45-6; ASSS £}, Polio 27 Apr 65, subj: Despun Antenna 
Test Satellites; memo C), Harry Davis to DDR&E. 30 Apr 65. subj: 
DATS, both in OSAF 155-65. 

10. DCA Program Plan (U). 1 Oct 64, subj: Development Leading to the 
ADCSP. in OSAF 354-64. * 

li. Memo CU). Fubini for Brown to Asst SAF <R&D)_et aL 18 Dec 64, 
subj: ADCSP. in OSAF 354-64; Hist <U). Dir/Comd, Con, and Comm, 
Jul-Dec 64. p 108; atch 1 (S> iltrif). Evans to A»SC. 24 Jun 64. 
subj:lcOMSAT rqmts; AF Rqmts lor Comm which may be Satisfied 
with COMSATS); atch 1 (f), {ltr (U), AFORQCC to AFORQS et^ aL_ 
12 Jan S|. sabj: Statement of AF COMSAT Bqmts) Statement. AF 
Rqmts foV Comm Cpbl provided by COMSAT, m OSAF 1732-65. 

12. Memo <M). JCS. R. Adm L.J. Kirn. Dep Dir Jt Staff. 
18 Jun *5, subj: Mil Comm fiqmt: 
Dtr/Plans RL (65) 67-1. , 

13. Hist (S), Dir/Comd. Con. and Comm, Jan-Jun '65. pp 62-4. 

14. Hist IV), Dir Dev, Jan-Jun 65, pp 4A: A&A. 1965. p 283. 

15. M/U. (U). NASA & DOD. 31. Dec 64. s/Hibbern & Fubini. subj: 
Concerning the Transfer of Con of Syncom II & HI to the DOD. 
PYoj Dev Div. Syncom Transfer Case file. 



Hist <tl), Dir/Dev, Jul-Dec 64, pp 17-8; memo (U). R Adm Francis D 
3oyle. DCA Dep Dir for COMSAT Proj Ofc, to DDRE (Asst Dir, Comm 
& Elct) 29 Dec 64. subj: Telemetry and Comd Spt for Syncom II and til: 
ltr (U), Boyle to USAF (AFRDDD). 30 Dec 64. subj: USAF Implementation 
Plan for Syncom Telemetry and Comd Spt, in Prdj Dev Div, Syncom 
Transfer Case file. 



UNCLASSIFIED 



pages 47 - 50 



UNCLASSIFIED 



Ltr <§), Gen J. P. McConnell to Deputies et_ al, 30 .Apr 65, subj: 
Program 244; .memo 10), Starr Colby, Asst Dir DDR&E (Space Tech- 
nology), to Hall, 23 Nov 64, subj: Synchronous Alt Satellites; msg <i). 
AFBDPE. 92552. Curtin to AFSC, 24 Nov 64, subj: Synchronous 
Satellite Study, both Plcy & Plans Gp. R&D 19-1; Hist (f), Dir,' Dev 
Plans, Jul-Dee 64, pp 83-4. 

Msg (f). AFRDPE 60561, USAF (Curtin) to AFSC, 22 Dec 64, subj; 
Synchronous Satellite Experiment and* Studies; msg (S), AFRDPE 85932. 
USAF (Curtin) to AFSC, 15 Feb 65, subj: Synchronous Satellite Experi- 
ment; MR (9). Lt Coi Robert O'Clock, Space Div, 30 Dec 64. subj: 
Synchronous Satellite. Study, all in Plcy and Plans Gp R&D 19-1: msg (Si 
AFRDPE 62806. USAF (Curtin) to AFSC. 12 Apr 65, subj: Synchronous 
Satellite Experiment, in Plcy and Plans Gp, R&D 19-1; msg (*). 
AFRDQPS 77043, USAF (Catton) to AFSC, 1 Jun 65, subj; Program 244: 
ltr (U) Gen Davis to USAF (AFRDQ). 24 Jun 65, subj: Prog 244 Dmstn. 
both, in Plcy & Plans Go, R&D 10-1; MR <f }. Lt Col Kendall Russell. 
24 Jun 65. subj: Mtg with Dr. McMillan and Dr. Fubini. 24 Jun 65. 
Concerning Program 244, in Plcy & Plans Gp, R&D 10-1. 

■v, 25 Jun 65,. eubj: Random Access 



ASSS $). Hoeper, 2 Apr 65, subj: COMSAT Util. in Proj Dev Div R&D 
2-1 Project 591. * 

Ltr f , Gen JoHh D Ryan, CincSAC, to USAF (McConnell), 24 Mar 



24. Msg (f , AFRDDD 79196, USAF (Hoeper) to AFSC. 9 Jun 65. in Spt Div 
Payloads; ltr f). Hoeper to AFRDC. U Jun 65, subj: Low Data Rate 
UHF Satellites'(LODUS); -ltr (S). AFSC (Zion) to USAF (AFRDDD). 
30 Jun 65, subj: FY 65 Emergency ^"und Transfer to the DAF for UHF 
Satellite Coram, ail in Proj Dev. Div R&D 2 project 591. 

Chapter VI f 

1. MR (U). Col J.J. Pellegrini, 16 Dec 64, subj: Major Milestones in the 
Titan in Program, in Spt Div Titan III Launches; wrap-up rprt (ft. 
Titan niA Launch, in msg, SSBD 18108. SSD to AFSG e^al, 4 Mar 65: 
MR (U), Austin, 12 Feb 65, subj: Third Titan in Test Fit Launched 
Successfully at Cape Kennedy on February 11; wrap-^ip rprt (C), Titan III 
Launch, in msg, SSBD 18178. SSD to AFSC et_al_. 4* Jun 65. all in Spt 
Div SLS 11; A&A 1965, pp 12; 64-5; 219-20. 

2. Ltr (U), Lt Col James Fitzpatrick, Msl & Space Div, to SAF _et al, 

1 Sep 64, subj: Rprt on Launch of the Titan IHA. Space Launch Veh, in 
Spt Div Titan HI Launches; Hq USAF Daily Staff Digest, no. 173 (U), 
4 Se P 64 ; Missile & Rockets, 7 Sep 64, p II. 



UNCLASSIFIED 



UNCLASSIFIED 



Notes to pages 51 - : 



Status rprt <U), Maiden Fit of Man-rated Titan IHC. b£ the Martin 
Marietta Corp; Itr tV).' Maj Guy Collin's. Msl & Space Div, to SAF 
et^ aL 18 Jun 65, subj: Rprt on Launch of the Titan IHC Space Boostt 
in Sot Div SLS 12: AM. 1965, p 287. 



Msg {Vh VP Hubert H. Humphrey to Zuckern. 22 Jun' 65, Itr (U). 
McNamara to Zuckert, 24 Jun 65; Itr (U) Zuckert to CSAF. 23 Jui 
Ur <U). Zuckert to CSAF, 26 Jun 65, all in OS£F 156-65. 



Memo (O). Flai to Zuckert. 15 Jul 64. i 
94732. OSAF (Butcher) to AFSC 10 Jul i 

St SAF (R&D). 18 Sep 64. subj: Titan 

Memo (flf? McMillan to DDR&E. 21 Dec 64. subj: IJecommendation ■ 
Relative to Titan IEX and SLV-3X: Atch 1 (A (Itr, Scnriever to Zuckert. 



1 Dec), rprt, subj: Titan HIX/SLV33' Launch Veh Analysis, undated; 
Itr It), Scnriever to Zuckert. I Dec 64. all in OSAF 179-64: Itr <M\ 
Austin to AFRDC & AFRDD. 3 Dec 64. subj: Titan mX vs SLV 3X 
study, in Spt Div SLS General; AFSC rprt (M, 1 Dec 64. subj: Tits 
SLV 3X Launch Veb Analysis, in S^pt Div. Titan mX/sLvX Launch 



Memo (&. Vance to SAF, 2.8 Dec 64. subj: Approval of Titan IHX Program 
and Stretchout of Titan njR&D. in OSAF 179-64". \ 

Ltr (U). AFSC to IFSAF (AFRDDF). 14 Jan 65. subj: Transmittal of SPP. 
in S pt Div. Titan HE; SPD Titan mX-65-1 (S). 8 Ja( 65: memo (U). 
AFRDDF (Austin) to AFCVS-B. U Jan 65. su%j: Titan HDC/Agena. both in 
Spt Div, SLS-X-2; memo (U). McMillan to DDR&E 26 Jan 65. subj: SPP 
for Titan HEX; memo {01, Bro*vn to U/SAF. 5 Feb 65, subj: SPP for 
Titan mX; memo (U). McMillan to DDR&E. 9' Mar 65. subj: SPP for Titan 
IITX (Program 624B). 1 May 65. all in OSAF 156-65. 

VCS. 4 Sep 64. subj: Titan IDC Launch Cpbl at 



' Oct 64, subj: Titan niC Laum 



UNCLASSIFIED 



UNCLASSIFIED 



Memo (»>. McMillan to DDR&E. 13 May 65. subj: Release of FY 65 
Funds to Spt AGE, Design for Titan ID Launch Fclty at WTR; ltr (Ul 
Kiser to AFSC (SCCP), 23 May 65, subj: Hq USAF RDT&E Program 
Auth AF 65-215-600, both in Spt Div. SLS 2: memo (U) Brown to SAF. 
18 May 65, subj: Approval of USAF FY 65 RDT&E Titan ill Space 
Booster Progrrm, in OSAF 27-65, vol 1; hist (U) Dir/Dev, Jan-Jun 65. 
pp 89-91. * 



stvw (■), 
Apr 67. 



author with Col James C. Fitzpatrick, Titan HI PEM 
(C) McMillan tc 



18. Memo {^), Brig Gen J. T. Stewart, Office of Space Sys. to McMillan. 
9 Aor 65, snbj: Titan UTX "Blue Suit" Launch Cpbl; memo (fy. 
McMillan to Mr. Marks. 13 Apr 65, subj: Titan IIDC "Blue Suit" 
Launch Cpbl, both in OSAF 156-65. 

19. Hist (•). Dir/Plans. Jan-Jun 65, pp 33-35. 

20. Cantwell if. pp 45-9: rprt (S). Space Panel Mtg 64-18. 16 Nov 64. 

21. Memo t$). Brown to SAF, 24 Jul 64, subj: Titan m Pan - Tentative 
Recommendation, in OSAF 179-64: rprt (U). Space Panel Mtg 64-15. 

1 Oct 64; .memo {01. Brown to SAF. 17 DJov 64. subj: Additional 
Release on Titan TU and Request for Program Stretchout, in OSAF 
179-64. 

22. Memo {§). Flax to SAF, 27 Nov 84, subj: Comments on DDR&E Mem 
on Titan fU Program Stretchout, in OSAF 73-64, vol 3. 



Rprt ($). Space Panel Mtg 65-2. 2 Feb 65; SPD (624A-65-t (S). 20 Jan 
65. Titan IE Space Booster. i„ Spt Div SLS 2: rprt (C). Space Panel 
Mtg 65-5. 24 Feb 65: SPP 0). I Feb 65, Titan III {Program 624A). in 
OSAF 156-65: memo ff), Fubini to U/SAF. 10 Mar 65. subj: Titan ID 
SPP. in OSAF 155-65: memo Pi). 3rown to SAF. 12 M.-r 65. subj: 
Approval of U'SAF FY 65 RDT&E Titan in Space Booster Program, in 
OSAF 27-65 V 1 

Memo Ifl. Flax to Asst SECDEF. 13 May 65, subj: Titan HI SPP. in 
OSAF 156-85. 

PCP Ifl, 24 May 65, Titan in Space Booster 6. 44. 09. 09. 4. 
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27. Ltr (U). SSD (Col D.K. Heaton) to SSG (Maj Gen funk). 23 Apr 65. 
subj: Briefing to Dr. Fubini on Titan IHC Multiple* Payload Study, 

in Plcy & plans Gp R&D 5-5-3; memo if). Fubini to Asst SAF (R&D). 
6 May 65, subj: Titan KC Payload and Booster Pdn Planning, in 
OSAF 156-65. 

28. Memo W), Zuckert to SECDEF, 28 Jun 65, subj: Titan m Preliminary 
Pdn Pt5n, in OSAF 156-65. 

29. Memo (U). Brown to Asst SAF (R&D). 8 Jan 65, subj: Payloads for 



30. Memo (U), Joe C. Jones, Dir/Dev, Asst SAF (R&D)Y to DDR&E. 

22 Jan 65. subj: Titan III Multiple Payload Cpbl; msg (U), AFRDPE 
86237, USAF to AFSC, 16 Feb 65. subj: Titan IH*Multiple Payload Cpbl, 

. both in OSAF 156-65. * 

31. Memo (U), Fubini io Asst SAF (R&D) & Cmdr AFSC. 11 Feb 65. subj: 
Mtg on Titan HI Future - I? Feb 1965;- memo {U>. Flax to DDR&E. 

17 Feb 65, subj: Payloads for Titan HI R&D Fits rrusmo (U). Fubini to 
Asst SAF (R&D). 25 Feb 65, subj: Titan mC Payldds; memo (U) Flax 
to Fubini. 10 Mar S5. subj: Titan IHC Payloade, all in OSAF 155-65; 
memo Wh Col Harold J. Crumley, Dep Dir Dhr Plans, to AFSC 20 
Apr 65, subj: Titan III Multiple Payioad Briefing;^ltr (U), SSD. Heaton. 

23 Apr 65. both in Plcy & Plans Gp R&D 5-5-3. * 

32. Memo f ). Fubini to Asst SAF (R&D), 5 May 65, subj: Further Actions 
on Titan IHC Payloads. in OSAF 156-65. 

33. Memo (M, Flax to DCS/R&D. 22 Jun 65. subj: Tkan IHC Payloads and 
Booste*P_dn Planning, in OSAF 156-65. * •-"- 

34. Memo #). McMillan to Asst SAF (R&D) 5 May £5. subj: Asgn of Vela 
Satellite; Payload to Titan EC Dev Fits; memo (Jff. Brown to Asst 

SAF (R&D) and Dir/ARPA. 2 Jul 65. subj: Revised Guidance for Payload 
Asgns on Titan mC R&D Fits, both in OSAF 156-6£. 



Ltr (U), Ritland to R.J. BispUnghoff (NASA). 14 Jun 64. subj: 
NASA/USAF M/U on 260-Inch Diam Large Solid Motors; itr (U). Ritland 
to USAF (AFRDDJ, 12 Mar 65, subj: Mgt of 260. Inch Diam Solid Rocket 
Motor Program, both in Spt Div LSM 2. - '. 

- *£&A . 1S65, pp 107; 95-6; MR (U). Collins. 1 Mar 65. subj: World's 
Largest Rocket Motor is Static Fired, in Spt Div LSM 1: "156-In'Firing 
Scores Major Success." in Missiles & Rockets . 8 fclar 65. 

•^New LPC 156-In Test Succeeds," in Missiles & -pockets. 5 Oct 64. 



Hq USAF Daily Staff Digest if). No. 245. 18 Dec 64; memo (C). 
Pellegrini to AFRDC, 16 Dec 64, subj: MR on Major Milestones in 
the Large Solid Propellant Motor (LSPM) Program, in Spt Div LSM 6. 
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"Lost ASSET Bore Important Data," in Missiles & Rockets , 1 Mar 65. 

ASSET Program" Final Summary (§). by AF Fit Dynamics Laboratory, 
Apr 66. in Tech Div R&D 4-5. 

Hist (f), Dir/Dev Plans, Jul-Dec 64. pp 66-8; memo {.§), Brown to 
U/SAF, 27 Aug 64, subj: START Program; memo {§), Flax to DCS/ 
R&D. 28 Sep 64, subj: START Program; memo {0), Flax to DDR&E. 
24 Oct 64, subj: START Program; memo (f). Brown to Asst SAF (R&D) 
2 Nov 64. subj: START Program, all in OSAF 23-64; memo (#). Fubini 
to Asst SAF (R&D), 10 Mar 65, subj: START Program; Low Speed Fit 
Test and Hypersonic Veh Growth; memo ($). Flax to Dep DDR&E, 13 
Apr 65. subj: START Program. Hypersonic Veh Growth; memo <#). 
McMillan to Dep DDR&E, 3 May 65, subj; Reqmts Relative to START 
Program; ASSS (f }. Giller, 29 Apr 65. subj: START Program, Air 
Recovery; memo (#, Fubini for Brown to Asst SAF (R&D). 5 May 65. 
subj: START Program; memo (f). Ross to Colby, 21 May 65. subj: 
START Program. Air Recovery, all in OSAF 155-65; hist (0). Dir/ 
Sci & Tech, Jan-Jun 65, pp 82-3. 

Cantwell (•), po 87-8; msg (•), DEF 945106. ARPA to SSD et a]_. 
14 Nov 63; msg' (Q. SSZNA 2-4-1. SSD to USAF, 3 Apr 64; itr (f). 
Lt Coi Eugene A. Novak, Elct Sys Div. USAF. to DDR&E. 9 Jul 64. 
subj: Forecast of AF Space Program Activities, all in Proj Dev Div 
R&D 2-2. 

Ltr tt). Novak to SAF _e£ al_. 17 Jul 64. subj': Rprt on AF Space Progran 
Activity; msg #). DW2CO 15-7-340E, 6555 ATW to USAF et^ aL 15 Jul 
64, subj: Program 638; ltr (0). Novak to SAF^et aL 20 Jul 64. subj: Rprt 
on AF Space Program Activity, all in Proj Dev Div R&D 2-2. 

Hist fft, Dir/Dev, Jan-Jun 65, pp 52-3. 

Cantwell (ft, pp 80-3; Hist (U), DirSci & Tech. Jul-Dec 64. pp 123-26. 

Hq USAF Daily Staff Digest (f). No. 18, 28 Jan 65; A&A , pp 166-67. 

A&A , p 243; hist <U). Dir/Sci & Tech, Jan-Jun 65. pp 120-21. 

Ltr (U). Ben Hollingsworth, Genl Mgr, A£C, to Flax. 16 Oct 64; memo 
(U), Flax to DDR&E, 14 Dec 64. subj: UHF Comm Experiment in Snap- 
shot Satellite, both in OSAF 252-64; ltr (U). Harold B Finger, AEC. 
to Ferguson, 16 Sep 65, in Plcy & Plans Gp R&D 5-4-7. 



Cantwell (p, pp I 



Ltr (U). Flax to Glenn T. Seaborg, Ch AEC. 3 Dec 64, in OSAF 252- 
64; memo (U). Flax to Zuckert. 21 May 65; ltr (U). Zuckert to Seaborg, 
21 May 65; ltr (U). Seaborg to Zuckert. 9 Jun 65: ltr (U). Seaborg to 
Zuckert, 30 Jun 65; ltr (U), Seaborg to McNamara, 23 Jun. 65. all in 
OSAF 1576-65. 



UNCLASSIFIED 



GLOSSARY OF TERMS AND ABBREVIATIONS 



AACB 
ack \ 
ADC 
ADCSP 
AEC 
A%IP 
AEV 
AFETR 
»AFSC 
AFWTR 
AGE 
alt 
altn 

ARPA 
ASB 
asgn 
fASSET 
ASSS 
ASV 



and Aeronautics, NASA annual reports 
Joint NASA/ DO D Aeronautics and Astronautics Coordinating Board 
acknowledge^) * 

-Air Defense Command 

Advanced Defense Communication Satellite Program 
Atomic Bnergy Commission 
Augmented Engine Improvement Program 
Aerothermodynamic Environmental Vehicle 
Air Fore* Eastern Test Range 
Air Force Systems Command 
Air Force Western Test Range 
Aerospace Ground Equipment - * 
altitude * 

alternative! s) * 

appropriation s) 

Advanced Research Projects Agency (DOD) 
Air Staff Board 

assignment * ■ 

Aerothermodynamic/elastic Structural Syste 
Air Staff Summary Sheet 
Aerothermodynamic Structural Vehicle 



: Environmental Test 



bm ballistic missile 

BMEWS Ballistio-aiissile Early Warning System f 

bud budget » 

comd command 

Comd Con 
and Comm Command Control, and Communications (Direitoi 



ComSatCorp Communication Satellite Corporation * 

con control 

CONAD Continental Air Defence Command 

cmte committee 

COMSAT Communication Satellite 

cpbl capabilities) 



DATOS 

DATS 

DCA 



DOD ■ 

DSMG 

DTS 



Detection and Tracking of Satellites (Working Group) 
Despun Antenna Test Satellite 
Defense Communications Agency 
Development Directive * 

Director of Defense Research and Engineering 
development 

Director, Directorate 

demonstration 

Department of Defense 

Air Force Designated Systems Management Group 

Detection Test Series (461 flights) 
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agency designation) 



GAO 

GEMSIP 

GGS 

GLV 



I&L 

ICBM 
IDCSP 
ILC 



General Accounting Office 

Gemini Launch Vehicle Stabilization Improu 

Gravity Gradient Stabilization 

Gemini Launch Vehicle 

group 

Installations & Logistics 

Intercontinental Ballistic Missile 

Initial Defense Communication Satellite Pre 

Initial Launch Complex (of Titan Ed) 

interceptor 

Integrate-Transfer-Launcher (of Titan III) 



Kennedy Space Ce 



MCP Military Construction Program 

rngt management 

MILA Merritt Island Launch Area 

MOL Manned Orbiting Laboratory 

MR Memorandum for the Record 

msl missile 

MRBM Medium Range Ballistic Missile 

MTBF Mean Time Before Failure (satellitt 

NASA National Aeronautics and Space Adrr 

NM Nautical Miles 

NOMSS National Operational Meteorological Satellite 

NORAD North American Air Defense Command 

NRD National Range Division (cf AFSC) 

Ofc Office 

off officer(sl 

orgn organization 

OSAF Office of the Secretary of the Air Force 

OSD Office of the Secretary of Defense 

PCP Program Change Proposal 

PD Program Directive 

pdr. production 

PEM Program Element Monitor 

proj project 
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RDT&E Research, Development, Testing, & Engineering 

rqmt requirement(s) 

HTS Research Test Series (461 nights) 

SAC Strategic Air Command 

SAF Secretary of the Air Force 

SCF Satellite Control Facility 

sched schedule * v 

SECDEF Secretary of Defense 

SLBM Submarine Launched Ballistic Missile 

SLV Standard Launch Vehicle 

Spadats Space Detection and Tracking System 

Spasur Space Surveillance {Navy System) 

SPD System Program Directive 

SPP System Package Program 

spt support 

SSD Space Systems Division {of AFSC) 

START Spacecraft Technology and Advanced Reentry Te; 

TDP Technical Development Plan 

Tiros Television Infrared Observation Satellites 

TMS Tactical Meteorological Satellite 

UKF Ultra High Frequency 

TL'SAF Under Secretary of the Air Force 

util utilization 
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